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SEQUENCE LISTING 




1M* 



110> P~rnpeju:r, Markus 
Yi < 'Ger, Burkhard 
2 "riroder , Hartw Lg 
2 . r:e r , Oska r 
: i 3 1: - e r : l a u e r , G r e g o r 
E:r. , ''jr.-Won 
L • ■ , Heur.q-S':hi -k 
i ■ '. ; , i n ci , P. v u n q - J o on 



:\Ga'NE3ACTEPIUM GLUTAMICUM GENES ENCODING 
MF.TAEii H..TC PATHWAY PROTEINS 



• i ; ict\ 



o ■ 1 1 



\A \ J.:- 1 



i 4 i i 



1 i 



I E 19 -T4 '0. :) 



-rr In '/ers . 2.0 



■ ryn-Oa i\-Mor ium glut ami cum 



1.6 76) 



:ag.aaa rt jtg aga a at gcatgcagaa aaaggaaagt tcgggccaag atgggtgttt 6 0 

::gtat j:.:g atgat:og:jat crttgacagc tgggtatgcg acaaatcacc gagagttgtt 120 

aat^cfadC aat ggaaaag taacattgag agatgaltta taccatcctg caccatttag 180 

agtggg.f:ta gtcatacccc cataacccta gctgtacgca atcgatttca aatcagttgg 24 0 
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aaaaagteaa gaaaattace cgagaa 
aag:tgtt:a gtagggtgea tgggagaag 



ttaa tttataccac acagtctatt gcaataga:c 



a atttcctaac. aaaaactatt aaggacctc: 



aa atg oca aaq tac gac aat tec aat get. ga, :ag tjj ggc ttt gaa 
M^t Pro Lvs Tyr Asp Asn Ser Asn Ala As. Gin Trc Gly ?he blu 

\ - F la 



15 



4 0 



acc eg,: tec att cac go a ggc cag tea gta g.c gea eag aca age gca 
The Arg Sei lie Has Ala Gly Gin Ser Val Asp Ala bin ,nr Ser Ala 



4 5 ";■ 



gtg ttc gac tec get 



cos aa;. cat ceo aac t.c caa t :c ace get ti 
^ Asr Leu Fr.=. lie Tyr Gin Ser Thr Ala Ere Val Fhe nsr. S,e A, d 

4 0 ^ - 



A.r : 



gaa cac g .: ~ 
Glu Hi.-' AL.;. Ly 



g a a c ■ 



■it ttc gea ctt gag gat eta gg 



ct gtt tciC 



a; L r Arc; Phe Ala Leu Glu A.-' [ 



Ast Leu Gly Pre Val Tyr 



tcr ca-: ct: ace aae c :.i ac:: gta aag gee t au gaa a^a c: 
Asr. Pro Thr Val Glu Ala Leu Glu Asn a: 



Arg Leu Tnr 
6 a 

c:. ;: ga a g } ' g ae g * 

Le a Gl a Gly Gl y V 



7 0 



get 

A 1 a 



eae gea gta gag + 
His Al a v a l Ala la 



1: cc 1: -c qg "i 5 gee 



Ser Gl'/ 



G L : l A._a 
■) 1 



(5 4 ^ 



Tr;r La. r Asn Al a 



rtg aaa etc oca ou geg g ■ " ga :: a a .: 
Leu Asn Leu Ala Oly Ala G l.y Asy H i s 
1 C b - 1 ; 



gt 
Va "i 



i:-a a ::e cea eg :: e 

n hr Ser Fro Ar :j Leu Tyr Gly Gly 



tac ugt :ige ace :um act a" a tea eta at:. 

Thr llu Thr Leu ?he Le i 1 le 
1 2 



1 3 



a- c-t aac eqe et.g ant ate gat :jtt tee t: ; gtg c,a aae cce gac 
h^u Asn Arg Leu Uy He Asp Val Ser I he Val Glu Asn 1 1 :■ Asp 
ISO " :;0 



Asc- 



tt a 



.t uag tee tog ^ag gca ace gta eag au aac aae aaa gca ttc 
' ~ c., r ^va , Vn Ala ALa val Gin Lr:= Asn Thr ,/ys Ala Phe 

155 



Pro eiu 
145 



150 



-,j C -;.q act tte gee aae eea eag gaa g 



gte cag gat att act 



Phe G Ly Glu Thr Phe Alia Asn 



.15 



Pro Gin Ala Asp Val Leu Asp 12 < 



3 1 9 



7 



geg 
Al a 



c-g get gaa gtt rcg cac ege aac age gat eca eag aaa aae gac 
Var .A j a Glu Val Ala His Arg Asn Ser V._.l Pro Leu He i. e Asp 



IN 0 



135 



a 1 5 



aae ate get ace g :a geg 
Tnr I Le Ala Tnr Ala Ala 
1 9 5 



eae atg age :^g eae eag etc gee gea 
L~u Val Arg Pro Leu liu Leu 3ly Ala 

2CC -' 5 



93 3 



g,a gat aae gte get tec c 



tc aac aag tte taa aae gee aac ggc 



Asp Val "/al Val Ala Ser Leu T 



.10 



hr Lys Phe Tyr Thr Gly Asn Gly 



215 



10 31 
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qqa ctg igc ggc gtg ctt ate gac ggc gga aag tt - gat t gg act gtc 
G?v L.a ]?y Gly Val Lou II, Asp Gly Gly Lys Fh, Asp Tr P Thr Val 



107 9 



aai aag gat gga aag coa gt a ttc ceo tat 4 : 

9 " ^ Gi y Lys Va!. Phe Pro Tyr Ph« Val Tnr Prs As P Ala 



u Lvs As- 



2 4 0 

got 
Ala 



~t-c gtc ast cea gat gtt 1127 

Ma 
155 



f,c cac gga ttg a,q ta gca ga^ ctt ggt g::a cca gco ttc ggc 
T .->- gly Leu Lys Tvr Ala Asp Lou Gly Ala Fro Ala Fne -.Ly 

' 9.Y) * 2*5 210 



117 5 



etc a-og gtt ego gt t ggc ctt eta ego. ga 



ggc t a< 



;t: t 



Lv- Val Arg Val Gly Leu Lou Ar i 

2 3 ■ 



\ep Tor Gly Ser Tor a S-:- r 



122 



go =i ttc aao go a t;ig get gsa gtc 
Ala Fee Asm A. a Trp A . a Al a Val Glsi 



• • at:: gas aoo o:o:. too ctq 
v : e- Aso '7 o - Leu Sec Lou 



12'- 1 



cq c ctg ga g eric c;-c a a :: gaa 
Arg i-.i OG.a Arg His A.- : : Gl u 



aiiZ a : - : a aq ctt. oca gaa 1 t - etc 1 1 1. 9 



Ao, Al i 1 ! •.: lys Vai A !. a 

t 



u Fro- Leu 



aao au : cac gag a ^q r g gaa 
Asn A an His G_u Lys \A i G.oa 

17'D '■■■■■■■> 



T g gtt a i-: ttc goa qao ctg aag eat 
>s 7c: L 7isa loo Ala 'to/ Lou lys A:=p 



to- o o tgg ti-.c c .:a 
So r It :> Trp Tor A., a 

14) 

tor Val Lou Tor F:o 



a :: c: 1 -yi 

1 - : i' 



; g : :a -U: g o *: 

i S .;o u lO.ss 1 eu Go/ L-r a lys lor lor (G y 



Lie Lys 



■:o i i : a< t g qat sag gtt tgg g c 
, y ■;']■:/ c-/s Asp • ? .1 u A' a Ire Ac 
'■0 



1 1 t c g 
One T 



c o ; 



ctg ; ^g :v:a oac t 



3 c 5 

ate age -jcr 



Asp Ala Lou Lys L-u Las S-.-r 

2-0 ^> 



gtt. ogc tec 



:tt qtt <ac -oca g / a 



al Acq Ser Lou Val '-'a] His ere Ax a 



aao : 1 1 goa a 
Asa Lou Ala Asn lie Gly Asp 
LO 

d , : -: acc ace oat ' ;a - ag to : 
TLr TLr TLr His 2 or Gin l-o 



10 07 



1- 1 ) 



14 6 3 



15 11 



1 5 5 9 



!3 ~r oaa act ice ctg ica r g :: acg ggc ::tt at: caq toe ..a . e o- 
" J oa Arg Ala Gly Val TLr Gin Sor Tar /al ^rg 

42 0 -15 



Asp G;.u Ala Gly 1 ou AJ 



4 00 



:otg tee gtt ggc a 
Leu Gor Val Gly 1 



4 0 0 



o: .; aq acc ate gat gat ate ate get gac ttc g 

CLu T'nr Tie Asp Asp He Tie Ala Asp Lou Glu 
-t 4 25 



4 3 0 



1(017 



aa lc 51 



ggc ggc ttt get goa ate tag cttta.atag acr.cacoca gogcttaaao 1^06 
Gl v Gly Phe Ala Ala ! le 
4 35 

cgct.ggttt ttctttttsa ga-tcgtga 3 .at gcaaa ot aid -agata gagctgtcca 17o0 
tat,:,ctgg acgaagtttt aatettgtec acc:agaa:a ggaggttatt ttsatgecea 132o 

134 0 

ccsttgsgct ttca 
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4 



:310 
V:ll 
.212 
:21 3 



PRT 



Goryneba :teri urn glut ami eum 



eHO • ■ 

M^r :>r > L-s Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
L ' 5. 10 15 

Ar:j Ser lie His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 

'1 0 '-'-5 -'^ 

esr: l>-a Pro lie Tvr Gin Ser Tnr Ala Phe Val Ph<_ ; Ast Ser Ala Glu 

Hi- Ala Lys Gin Arq Phe Ala 1-u Glu Asp Leu Gly Pr:- Val Tyr Ser 

Arr , -„ u Thr A-.n P>--~- Thr Val Glu Ala Leu Glu Asn Ar a He A.- a Ser 

lP 3 -. j civ Glv Val His Aia Val Ala Phu Ser Ser Gly Gin Ala Ala 
H 3-) ^ 

T-> Tl-.r THi Al i He Leu Asn Leu Ala Gly Ala Gly Asp His He Val 

10 a 1J5 II v 

c f , r Er -> Ar ] Leu Tvr Glv Gly Tnr Gl.i Thr Lei Phe Leu He Thr 

Le . Asn Arg Leu Gly He Asp > <i2 Ser Phe Val GH Asi Pre Asp Asp 
C " 135 1H 

n-T c^ r T-n Gin Ala Ala Hi Gin Pro Asn Thr Lys Alii Phe Ihe 
pp, ^ ' 150 155 1 £0 

,:p, ci'u Llir Phe Ala Asn Pro Gin Ala Asp Val Leu Asp He Pro Ala 
10 5 170 17- 

v.," A' a (Hu Val Ala His Arg Asn Ser Val Pro le. u He He Asp Asn 
18 0 H5 1^ 

~^r I-e Ala Thr Ala Ala Leu Val Arg Pro Leu Glu L-?u Gly Ala Asp 
1 95 300 205 

Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser Gly 
.110 215 2L0 

Leu Gly Gly Val Leu He Asp Gly Gly Lys Phe Asp Trp Thr Val Glu 
225 250 235 240 

Lys ^5D Gly 1 vs Pro Val Phe Pro Tyr Phe Val Tnr Pro Asp Ala Ala 
1 ' L-15 250 2 5b 

T-.--r His Gly Leu Lys Tyr Ala Asp Leu GLy Ala Pro Ala Pee Gly Leu 
loO 265 2 70 

L-s Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Tnr Leu Ser Ala 

275 230 2b5 
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Ph.- Asp Ala Trp Ala Ala Val Gin Gly Ho Asp Thr Leu Ser Leu Arg 
- » 0 295 300 



Leu 

^ ' ! [ 1 


L^u Arg 


Hi- 


Asn Glu Asn Ala 
310 


He Lys Val Ala Glu Ph< j 
313 


Leu Asn 
320 




A.-;:"l 


His Glu 


Lys 


Val Glu Lys Val 


Asn Phe Ala Hy Leu Lys 
330 


Asp Ser 
3 " 5 




P r .) 


Trp Tyr 


Ai< 
34 ( 


i Tnr Lys Glu Lys 
) 


Leu Gly Leu Lys Tyr Thr 

34: :?5 ) 


G 1 y S e r 




V a 


leu Thr 
3 5 5 


Ph* 


- Glu He Lys Giy 
3H 


Gly Lys Asp Giu Ala Trp 

3 05 


Al a Phe 




I Le 


Asp Ala 

:- '?C' 


Le' 


l Lys Leu His Ser 

3 1 5 


Asn Leu Ala Asn He Gly 

330 


Asp Val 




Ar j 


Ser Leu 


V a. 


._ Val Hls Pre Ala 
3-3 0 


Thr Thr Thr His Ser Sin 

3 9 5 


Ser Asp 
4 '3 0 




G 1 a 


Ala 3Ly 


Le 


a A La Arg Ala Glv Val Thr Gin Ser Tnr Val 
4 35 " 41 D 


Arg Leu 
4 L5 




fe i: 


,; ' a 1 G 1 y 


1 1 

4 2 


e Glu Thr He As} 

j 


) Asn He He Ala Asp Leu 
42 5 ^ 


Glu G 1 y 




C ; _. y 


: he Ala 


Ai 


a He 










4 25 














■ 3 
" ■ 1 4 9 3 














■ LKA 
















eh c 


etc: riun' glut ani cun 








COS 

2 • 




12e4 ) 








■40 
:: u 


') • 3 
-.■jgtt:tc 


c t c 


-ag^ggaa aeggcttcge tatcigcact ttcacccoai 


eagect gcaa 


0 


ga ag-gega 


g<j. 


r.taacagg g::tgggaa- 


tg tcctcaactt cacttcgag: 


tectnettag 


120 


*.: da 


r aggtte 


OH 


^gaaaagh ttactage 


ct ugagagtatg egatttcet g 


aa stogaaga 


HO 


a t t 


g dag a a t 


L 


xggacct; tgaaatggac :;cggtttcca gaagacgtg ; 


ttcctttgtg 


240 


■j g t 


t gcggaa 




■qai-1-ttg gcacctp:cc gcagttgaag gaagct atg 

Mel 


gca gat 
A. La Asp' 


2 55 



1 

V- gtt gag z-i'z gag gtc ttc gqa tac cca c:a gat get a =t ggg ttg 343 

Ala Val -31u Arg 31u Val Phe Sly Tyr Pro ?rc Asp Ala Thr Gly Leu 

5 10 15 

,Ht gat gcg ttg act gga ttc tac gag cgt cgc tat ggg ttt ggc zza 391 

A«r. Asr, Ala Leu Thr Gly Phe Tyr Glu Arg Arc Tyr Gly Phe ..ly Pro 

20 25 30 35 
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aat ccg gaa agt gtt ttc gee att ccg gat gt g gtt cgt ggc ctg aag 4^9 

Asn Pr- Glu S»r Val Phe Al a He Pro Asp Va L Val Ar g Gly Lf j Ly- 

, n 4i. ^ 

„_ t .., at+ - g=tg art: aag c::t ggt teg gcg ate att. gt g ce j 487 

L^u Ala lie Glu Hi.? Ph* Thr Lys Pr". Gly Ser Ala lie lie Vul Pr- 



teg c:-t g ea tac c::. cct ttc att gag teg ect aag gt g act ggt cgt 
L.-u P r:> Ala Tyr Pr:- ?r :.. Phe He Glu Leu Pre Lys Val Thr G.iy Arj 



7D 



"7 t tO 



:- p ls , 5 AH All I.vs Tyr A./o AH Ar rj He He Val. Aso GU 



1 



1 4 :> 



, t7 a t o eH >ia ttg ape get gcg gag aca ctg tac nac gag ggc 

-..Vl H~ L^u - : y ' r-u He Ala A!.a GPu Thr Val Tyr Asn Glu Gly 
2:5 -:0 — 5 

■•ar- naa t — . r.t at cag tea att ::ag att ccc aag qac aac :gt ga 

- ;Ju ?hc r (.in i.n ,vn -:^r- tip ■.'".In He Leu Lvs Asp Asn Arg Asp 



5 2 5 



58 3 



r-q g-c ate tac ate qat or g cat gag tac gat teg aag gaa att gag 

Gln 0,1.1 11.. Tvr II* Ase AH Has Glu Tyr Asp L*u Lys G-u He e^u 

aag g:-c tt : c :t ga: gqt eg gga tc, c W ttc t,c t,; ar. era sac 6 31 

AH Ehe Ala Arc Gl e A .a Gly r Leu Leu P:u- Ces Asn He iH s 

- -. i - . ) 1 .l t 



a,:: ecu ct ? c: 3 , arg gtc ttc tct g,, gag ta : ar ;: c;: H ct :: a c :: 679 
;.^ L p- :0 Leu CLr Thr V . . Ph-E Ser Gli GLu Tyr H-v A:"? L J Leu He. 

-. ■■. 1 ? e - r J 



c,eg ; , ..-.A q*t g::-.: c:: at: a' e gtc g-,t gag at:: c , e 727 



7 75 



8 2 3 



CI -:q c:a ctg (it: Ht g-,a g ;ic ac : ct; ctg re c;:r g :t cgt ctt t ; -c 

; , e eu -a' Ter 2 a G:v Thr H.s Val V 1 Ala A, a Pry Val Per 

1 J f •> 

,,,g , - get ; <: 3 ^c a-t -.:„: at: a ;-c ; .t c cca a t tct ,ag qeg 

-la Aen Ala Ala Tr.r ' . Il-s Tr.ir "J 1 e T:tr Ala T::r £-er ..ys ^-^ 

:. : : [ ; i " , ~ | - ' ° 

!:I g a,c 3 ..-t .ct :.:r. ttg J tgt ? " - . c t:t - ttc aoe . -.: T-a 871 

C p ;,, n rhr Aia Giy I.-u Lys Cys A^a .;in lie The fr.e Cer Aen . 3 .u 
PSO ' ^5 1=0 I-'-' 

(r.r g, g 5 ag c- 1 3 g =ij aat ttg teg att i=ec eat gac g gt 919 

M.h Asp Val Lys Ala Trp Lys Asn Leu .ior Asp Tie ^r.r A.rg rt sp jL y 
,,-: 0 :05 



' : »67 



1015 



e 2 . t .1 i L 'Jiiy d a i- - - -"r) - 1 - ^ " " " s -■ 

e Lf'U Asp G:u der lie Gin lie Leu Lys Asp Asn Arg 

2 30 ' ' 235 _40 

•t- iee get get gaa etg ,aa aag :";t ggc ctg aag gte tac gea -eg 1063 

T he A. L a A La Ala G lu Leu lu Lys Leu Gly Val Lys Val Tyr Ala rro 

_45 215 

rac ' act tat ttg utg tgg ttg gac ttc eet ggc aec aag ate gaa 1111 

A-P -;-r Thr Tvr ! -u Met Trp Leu Aep Phe Ala Gly Thr Lys He -,lu 

V,0 ' J 265 170 175 
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gag gcg 
Glu A L a 



gat ggc 
Asp Gly 



; tg i. ~V 

1,1 a Cvs 



Y:g t r j 

Ya L Leu 



:ct tct aaa att ctt cgt gag gag ggt aag gtc atg ctg aat 

Pra Ser Lvs lie leu Arg Glu Glu Gly Lys Va 1 Met leu Asn 

28 0 285 2:H 

gca gzt tH ggt ggt tt- acc acc tgc get cgt ctt aat ttt 

Ala A La Phe Gly Gly Phe Thr Thr Cys Ala Arg Leu Asn Pha 

2 95 ' 20 0 32 5 

tc: aga gag acc ctt gaj gag ggg ctg c:jc cgt acc g::z ag 

Ser Arg Glu Thr Lei Glu Glu Gly Leu Arg Arg He Ala Ser 

310 " 312 220 

taa ataatgagta aaaagtctgt: cstgattast tetttgatge. 



115 2 



12CG 



12 55 



130 4 



^ gttt~ : 
'■ " a g g a a : 
4 g::tog : 
■ : c g g t. a i 



-at: gttcttcgga gstggaaacc tcatcttc-c ger.gatgstt ggattgtcgg 

:aa ctatcca-ca q:ta:ctt q g a ttc ;:ta gc aasgagtgtt ctg:tcc:gg 

gat tatcgeggtg g-gttgtegg gagaaaatgt raugga::atg get tctc gtg 
gat c 



13 04 
1 4 1 4 

14 2 4 
14 25 



11C 
Gil 
1 2 



turynet a cteriuin glut ami cum 



4 0C-G -> 

!e "t rv.l A:: p 



Glu Yal Phe Gly Z y:: ?k Pro Asp Ala 



-h- G H L-u Asn As}: Ala leu Thr Gly Phe Tyr Glu hi g Arg Tyr Gly 

■0 2 5 3 0 

H^ GH Pro Asn Pre Glu Ser Yal Phe Ala He Pre- Asp Ya . Ya 1 Arg 

4 2 a " 



;iy leu Lys L-u Ala He Glu Hie Phe Thr Lys Pie St. y Sfc 



A., a He 



Ge 7a. Pro L^u Pre Ala Tvr Pr := Ft: Phe He Glu Leu Pre Lys Yal 

' 7C 2 5 2 0 

Thr Glu Arg Gin Ala He Tyr He Asp Ala His Glu Tyr Asp Hu lys 

8 5 20 v ^ 

y.u IH. Glu lys Ala Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Gys 

10 0 102 I--- 1 

Asn P: "■ His Asn Pro Leu Gly Thr Yal Phe Ser Glu G l.u Tyr 1 Le Ai g 

115 HO 123 

Glu Ur , Thr Asp He Ala Ala Lys Tyr Asp Ala Arg He He Yal Asp 

p:i 135 14 0 

G" u He His Ala Pro Leu Yal Tyr Glu Gly Thr His Val Yal Ala A.:. a 

145 150 155 100 
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GLy Val Ser Glu Asn Ala Ala Asn Thr Cys lie Thr He Thr Ala Thr 
165 1-0 175 

Ser Lys Ala Trp Asn Thr Ala Gly Leu Lys Cys Ala Gin He Phe Phe 
130 1:5 190 

Ser Asn Glu ALa Asp Val Lys Ala Trp Lys Asn Lea Ser Asp He Thr 

1 9 5 2 0 0 2 0 5 

Arq Asp Gly Val Ser He Lea Gly Leu I : e Ala Ala Glu Thr Val Tyr 
. 1 • " 215 ' 22 D 

Asn Glu Gly Glu Glu Phe' Leu Asp Glu Ser lie G In lie Leu Lvs Asp 

2 2 5 2 30 2 3.: 2 4 0 

Asn Are Asp Phe Ala Ala Ala Glu Leu G u Lys Leu Gly V a 1 Lys Val 

24 5 2 10 2u 5 

Tyr Aila Pre Asp S e r 5n r T y r ^eu Met Trp _,eu Asp Ph»^ Ala G._y \ nr 
26 D " 2 65 2 7m 

Lys lie Glu Glu Ala Pro Ser Ay::: lie Leu Arg G Lu Glu Gly Lys Hi 
.5 7 5 2 3 C 2 3 5 

Met. Leu Asr: Asp Gly /A 1 a A 1 a Phe Gly G \ y Phe Tn r Tnr Cys A. .a /Arc; 

■ 9 : 2 9 3 J J 

e J 5 7; 10 3 1" HA 

: : e A 1 a Ser Val Leu 



AO- I 
2 2.- SNA 



H rynebacter iuru g lut amicura 



12> ( 1 31 ) . . ( 1006) 
<4 00.> 5 

qtgcqg at ;:q ggtatccgcq ctacacttag uggt yt t aga gatcatsfag:. ttocacgaac 60 

t.gtaacgcaq gattcaccaa tcaatgaaag gtcg.iiccgac atg age ace gaa gac 115 

Met Ser- Thr G eu Asp 

1 5 

att gt :: gtc g:a gca qta gat ggc tug gac gec tea aaa caa got. qtt 163 

lie Val V a .1 V a 1 A 1 a v a 1. A so G .1 y S e r A i p A 1 a S e r L y s G 1 n A A a 7 a 1 

10 ' 15 2 0 

egg tgq get gca aat acc gc: aac aaa eg: ggc att uca ctt cgc t tg 211 

Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly He Pro Leu Arg Leu 

2 5 3 0 3 3 

get t c c a g o t a c acc a t g act c a g 1 1 c etc t a c 'gca g a g : a : acq <jtt 259 

Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met v Aal 
4 0 1 5 5 J 
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cca cca caa gag ctt ttc qat gac etc :ag gc^ ^aa gec atg gaa aag 307 
Pre Art Gin Glu Leu Phe Asp Asp Lea air. A.I i Liu A.l a Leu Glu Lys 



at t 
lie 

7 a 



gaa gtc cgt gac at : gee cat gag gt i gcg :ca gaa at a aag 



;...a Ala Arg Asp He Ala Hia Gl- 



.u He Lvs 



cite gg g ate ate 



get qaa ggc age set 
?rt 



Me Gl y H . ■. .? Thr He Ala Glu 3.7 



ctg ttg gaa 
Met Leu Leu G I a 

1 0 



Me: 



gat gtc aca at g ate gt z atg qgt 
Aep Ala Thr Met lie Y a L Met Glv 
1 A A 110 



■ :c s. gga at :: g g :: 
Arg Gly Lee G 7/ 

1 1 : 



■j i 



qgi 
Gly 



;.:a :• ge a a,i g t :n 



::• gga a" g gt c ,rt g ggc 

;r Gly 7a. 1 M-t 31y 

. I 1 A A 

tt gtt 



gtc -gtt 
7a 1. 7a 1 



rgt ;c a gt g gt a a g t 
i I y Al a A r a I " La I Get 



qa u qac lC s g ::a r t 
Gl : Act. Aer Ala. ' r al 



4 t 0 



ga 
Glu 

1 5 ! 



31 y 



gt t ft t qc* 
7a 1. 'Alii GIt 



e g .ia - gg t t :: t g a a 
7a I Aeo 31. y A.er G cu 



at : 
7 a 1 



tea gaa a-; 
G: r. Al a A 



Al 



g .i gaa. ret ga. 
Al 1. Glu A l , 31 



a a t g 



age a a 
Gly AU 3 - 



L - : 



7- t gca gtt ca 

ALal Ala w a 1. Hi. 



1. a J 



Asia Met 



1 : 



.'■ i I_ a oC r 



t gtt, rgt ctt gca g- 
-u Ala Gly Leu A 1. a A I 



Al. a Git. '31: 



\ro Asp 31 u 

: 1 0 



gt g 



■ga: 



taa acc gac ^tg ::t g ate gaa c tt ate gca 



31.. Arg G7a 
A 1 t 



- Thr Aet> Met Gj Tie 31. 



At- : .at /M a Ar a _,eu 



7 a 1 



■gaa aag 



eta agt gta act gtc aag aag 



Glu Lys Tyr Pre Ser 7a 1 Tnr Yal Lys Lys Tie 



. 1 e 'thr Ar g Asp Arg 



cca gtt ::jt gta ttt gca gaa gta ttt qaa act gc g ca g ctt eta gtc 
Pro 7a 1 Arc A 3a Leu Ala Glu Ala Ser 37a A.?ri Al a Gin Leu Leu Va 1 

2 50 AAA A 60 



gtt ggt t:t tat ggt cgt ggc gga ttt aag gga atg ttt-:; ttt gge 



Yal. >31. y Ser His Gly Arg 31y Gly ?rie 

2 0 A 2 7 0 



Met Leu Leu ally 
27 0 



a 3 ] 



ate ttc t g t gta ctg ctg taa ttc gta ::g t g : sea .ttg atg Ttg gtt 070 
Thr Aer Aiti Ala Leu Leu Gin Ser Ala Pro 3ys Pr :> Met Met Yal Val 

2 00 A o A A 00 
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egc cca cct gag aag att aag aag tag tttcttttaa gtttcgatgc cccggtt 10 33 
Arg i'ro Pre- Giu Lys lie Lys Lys 



30 0 



■ 310: ■ 0 
-Vile i-0 1 
• 3 12: ■ PRT 

■ 7 77- L'orynebacterium glu + : ami cum 

■:-;00:- 0 

IhA ;er Thr Giu A.-? p. He Va 1 Vai Val Aia Val Asp Gly Ser Asp- A.: 
1 5 13 15 

Ser Lys Gin Aia 77.1 Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg 07 

2 f 2 5 .3 0 

7._e i- 1 ::-- Lee; Are Leu Ala Ser Scr Tyi' Thr Met Arc Gin Pne Lea T\ 
3: " -A: ' 4 r 

A... a Gl\i Gly Me: V.;.l Pro Pre Gin G ..u 1<: j Phe Asp Asp Leu Gin A. 



Leu Giu Lye He A~ u G;u A:.a A:g Asp lie Ale; Hie GM 

7:- 71 

Gle I 1-E! leu. 11-:- Gly His Thr lie ,31a GLu Glv Ser ?n 



:\,;p Me: Lee; 3- • .. 17 u Me: Ser Pre* Asp A.U Thr Me: He- Val Me: G 7/ 

1 j 0 in r 1 1 '- 

A: i Gly :.• • .< Gly Gly Leu 3e.r G.y Met. Va.l Me:. Gly 3e:r 'hi 3 e ' 

11 : 1 .A L2! 

73y A.I a Va.: 7a 1. 3er Li.- Al.a Lys Gys ?r:- w al 7a 1 Val Val Arg Ale 

Asp 3er Ala "/a 1 A on Giu A,?p Ser Lys Tyr (Ply A'u Vai Ail Val 37/ 

:A3 1.5 0 15 5 i e5 

3Ai] Asp Glv 3er 3 Aa Val Ser Gin Gin Ala Thr Giu Tyr 37. a Phe A la 

773 17 3 175 

.73u Al.fi 31u Ala Arg Gly Al- GLu Leu Val Ala 17 1 His Tnr Trp> Mos 

171 1-3 3 133 

/isr» Me: Gin '/al. 3 .n Ala Ser Leu Ala Gly Leu Ala Ala Al.a Gin Gl.u 

133 230 2 77 

lin Tro Asp Gl.u Val 34 lu Ar:j G Ln G^n Thr Asp Met Leu lie Gl.u Arg 

2 10 2 1 1 2 2:3 

Leu Ala Pre Leu Val Giu Lys Tyr Pro Ser Val Thr Va.:. Lys Lys 1 :.e 

.:2: 23e 23: 21' 

:ie Thr Arc: Asn Arg Pro Val Arg A. a Leu Ala Giu Ala Ser Gla Asn 

2 45 .2 5 0 2 5: 

Ala Gin Leu Leu Val Val 31 y Ser H _ s Gly Arg Gly Gly Pre- Lys Gly 
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Met Leu Leu Glv Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pre Cys 

07 5 280 2 0 e 

Pre Met Met Val Val Ar g Pr 3 Pr - Glu Lys lie Lys Lys 

190 2 95 ?0-' 



7 

iONA 



/nebacterium glut ami cum 



f 1 .01 ■ . . f 025) 
LXAOL2 2 9 



i h 



tt aia cacjagaccac ogcgtgte:t gggtcgacqc ct :tggcgat ccraccgc 



ate 



tto 



i- : f: :tt ; ja gatttteggt ctacaata jc gagggtgaae ta j ace 

Leu La.:: He Pt o Phe 

1 ■:■ 



6 0 
1 15 



■iaa pje cac gee ac: gaa a : gac tt: at:c at;: a:: ccc gH gag 
; jV - La/ Pes A3. u Thr Glu A-a: Asp Phe He He I Le Pre Aep Glu 

i ;" 1 5 : ■ 



16: 



i r: : :uj :g : eta gat tta ace c ::: a gaa aeg gt g ga : : ■ etg tae ga:: 
A,io A l ci A.::g Lea .asp Le a Thr Pr d Glu Met. Va 1 'OA H r Leu Cys Asp 

2 5 3 0 3 2 



A 1 



:: p:: ::: p.: 
A r } Oar ( ) Al a Gl ' 



a a • ggg ate got: get g * t. gga at a eta etg gtt a,aa get: 259 



(0 1 y Al a Asp OAly 
■ l 0 



Leu .Or a Gal Val Lea Ala 

5 ; 



H ^ a 
Ala A. 



gaa \ a,i gga t:c 
Val 0 La Hy Ser 



aeg gt a gac eaa teg eta egg ate arg gat 
Trer Val Asp Pra Ser Leu Trp Phe Mat Asp 



' 0 7 



\a: en: a a :: gee gaa gaa tee teg get gaa at a t a e -gga eat g J t. gag 
Lyr Alu} Asa Ala Asp Gly Ser Leu Ala G2u Met 'lys Gly Asia GLy Val 



"7.5 



tO 



ege ::tg etc gag ca : tgg etg tac tec :gc ggt e,t gtt gat a ae aeg 
Are Leu Lie Ala Hi a Trp Leu Tyr Ser Arg Gly Leu Val Asp Asia Thr 



90 



100 



-103 



ac tt: gat ate: gga ac: ego gee gga gte :ge cac gtt gaa ate teg 
er Fhe Asp He Gly Thr Arg Aaa Oly Val Arg Has Val Asp He Leu 
10 5 110 113 



151 



eag gca gat. eaa eat tet gag c.^g gte ago gtt gat atg ggc ate cot 
(Ola Ala Asp Gin His Ser Ala Gin Val Arg Val Asp Met Gly He Pra 
lie 115 130 



4 99 



gac- gte aeg gga tta toe ace t_:c ga:: at: aac ggc: eaa gaa tto got 
Asp Val Thr Oly Leu Ser Thr Gys Asp He Asn Say Gin Val Phe Ala 
135 14 0 14 5 



547 
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g g c ctt gqc g 1 1 qat atg g g t aa: c c a c a c eta g c g t g: g 1 1 g t g c eg 
31'. 7 Leu Gl.y Val .-asp Me": Gly Aso Pre His Leu Ala Gys Val Va 1. Pro 
15 0 15:) 160 16 5 



■ 95 



) ''■ • tta agt geg o g j c:: g gat atg gau otg 30a 000 1 0 : 

Gly Lea Ser Ala Ser A 1. a Leu Alii Asp Met Glu Leu A:g Ala Pro Thr 
1 7 J 17 5 1 ~G 



64 5 



gat 



lln GLu Poo ?:o: 



■ 0 ./ ca:: ? r 7 * . .7 aao gt a g : =1 ro: goo asa 
Pro. His Gly Val Asn Val '3 oa lie Val Tnr 
1 90 193 



6 9' 



p- » gat uao: ; : ; gti Go: v. : ogc gtg tgg 0 .« oge gg 3 . gtg 
'3.1.0. Asp Asp A. la Val Ser- Meo Are Va.:. Trp 3 . _ Aro: so. y Val. 
;:-oo 0 3 =, "Vi 



ggo gaa 



t r ggo a :: gga a 0:0 gtt get 1 : : og: go: 



Gho Too' Are 

2 1 : 



l r c 7 



A 1. < 



1 o 000 gga 00 ; ggo gge ota get 

,.1 a Aofo Ala G 1 y Leo G I y 211 a Gly thr Ala 

? 3 ::. 2 10 



Va I Co:; 



gf 

7 / 0 



ga.a go. . 
Glo; Va . 



gae gae a 
As p As p G . 



gg. 



Ala r 1 e 



0 :• g :: 0 



o gg: gag gog 
a 3 loo Glo Val 



oga t : coo: g .i : •; g: a at 0 o:gq 



94 6 



. 1 0 > : 

lo 2 7 : 

. 1 7o PRT 

: ! 3> Go ryoebao'touoi urn glusamioum 



;i90> : 
o„. Air 
1 



Pr o Poe A.l..:, Lys Gly P : .■ Ala Tor Glu Asr. Asp Pne 
.:■ 1. r 1 5 



le Pro- A.Ep Glo Asp Ala Ar g Leu Asp Leu Thr Pro '3.1. 0 Met Val 



Val r :'n.r L 



?P Ar : Aro Ala Gly He Gly Ala Asp Gly lie Lea 
4 I; 4 5 



Aro Val Val Lys Ala Ala Asp Val Glu Gly Ser Thr V,.i.l Asp Pro Ser 

5 2 5 : 6 0 

.Loo. Trp Phe Meo Asp Tyr Arg Aso Ala Asp Gly Ser Lou Ala Glu Met 

o!: 7 0 " 7 5 8 0 

Gys Gly Aso Gly Val Arg Leo Phe Ala Hi.:? Trp Leu Tyr Ser: Arg Gly 



Leu Val Asp Asn Thr Ser Phe Asp lie Gly Thr Arg Ala Gly Val Arg 

1 2 u 1 0 5 1 1 L 
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His Val Asp lie Leu Gin Ala Asp Gin His Ser Ala Gin Val Arg Val 
115 120 125 

Asp- Met Gly lie Pro Asp Val Thr Gly Leu Ser Thr Cys Asp lie Asn 
1 3 1'! 1 3 5 1 4 0 

Gly Gl:i Val The Ala Gly Leu Gly Val Asp Met Gly Asn Pro His Leu 
14 3 130 155 160 

Ala Oys Val \ ; a Pre Gly Leu Ser Ali Ser Ala Leu Ala Asp Met Glu 
161 112 17 5 

Leu Arc: Ala Pr ; Thr ?he Asp Gin Glu The. Phe Pro His Gly Val Asn 
; 80 18 3 100 

V^l Glu lie 15a 1 Thr Glu Leu llu Asc Asp Ala Val Ser Me* Arg Val 
105 2 00 205 

Trie -la Arg (Ah/ Val Gl\' Glu Thr Aru Ser eys Gly Thr Gly Thr Val 

.•:•:> " " J o:o 22 j 

Ala Ala Ala Gee Ala Ala Leu Al a Asp Ala 15. y he .i Gly 35a Gly Thr 
333 ' 23'i 135 240 

A5a 5vs v a p g V/ , val Pre Arq Gly Glu 10i 1 2.u Val Gin lie Phe Asp 
213 550 2 5. ■ 

,3.ei :;.■/ Ser Thr Leu Thr Gly Pr:) Ser Ala :5..e 1 5 e A_a Leu Gly Glu 
Ji-i ) ' 2 63 2^ ? :) 

13.-2. '. . e 

•) -? t; 



:: o ■ * 

: 1 14 "3 3 

.51 ■ 50/3 

. 1 5 r oryne o a c t e r i urn glu t aim icam 



• 321 - CDS 

■:322 - ( 101 i . . ■; 14 63) 

3" 2 3 - RX 302 97 0 

el 00 - 3 

a.^rrgacaaa a:.^ccy:to aegt jctaaa gcagcccggc tujatctagq gegaggegag 

ccattcaaag acttcataat attctgggga gcgaact ggc ctg gca teg aag ggc 

Leu A L a Leu L y s Gly 



tar are aae ctt g : ac ggt ga a ttc. ate gaa ceo gga Let grg eaa gca 

Tyr Thr Asn Pee Asp GLy Glu Phe lie lUu Pne Gly Ser Val Gin Ala 

10 15 2 0 

a-ia gaa gag g^a aaa egg gra tt: gac aae gat eg- grg car gee ttc 

L-ea Glu Ola GLu lys Arg Ala Phe Aso Asn Asp Arg Ala His Val Phe 

2 5 30 3o 

car t:: tgg t:: gcg cag gar aaa ate agr r rc aaa gta t gg gca get 
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His Ser Trp Ser Ala Gin Asp Lys lie 3er Pro Lys Val Trp Ala Ala 



4 0 



5 0 



gcc: gaa 7 i: tec acq :tg t ac gie tte pic g pa aa: gca ttc ate ga: 
Ail. Alu Gly Ser Thr Leu Tyr Asp Phe Asp Gy Asn Ala Phe He Asp 



69 



6 A 



it q gat 



gtc teg 7::=! a a :: at a gq :: ca:: a a.: aa; 



J 1 y 3 a r 0 1. a La a Va 1 Se r A A a Asn 

7 5 



Hia Asa As.n ?: 



e g a 



' ' '< q t t ; i : :•: -i it;: • ; 1 eg:: ai g:^ jc 
Lej 7,1 Ala lie GJ n Arg A A n Ala Al 



::q g tt a ac :: aa: at 
Arg Lea Iter Asa II- 
10' 



4 '0 3 



::g "[:;: a t - j : : a = : :r. gt 3 • : 



Pra Ma P:ae Gl.y Asn 
L JO 



J .1 :. r *: get gca a a :: * • gt : 
Asp Val A: q 3e: Asp Va L Ala Al 1 Lys I . Va . 
110 lit 



: c g -.: g g :: a - gt 
3e:' Me: A., a Arg 



g g :: gaa 



. a Pne 



a a a J t q 

His VaM. 



;t :: ac :: a a a j 
One Thr Asr. A 1 



f : g g 
i.v AL', 



qc • 1 : ■ g :: a 
Al-E: A.a;. A i. a 



a t .: gas aa a 
[ i • • Al .. Ha a 



g : 



g: :• eg :: ct g a a ; ac : g g 



> r Lie Arq I let A . : Ar g Lea His It 



■eg:: ..as .a, a c 
Ar a ;\sr. Acs I 1 



Al a Far 



:ga ; g-: 



]'■/:■■ Hi 



qq a :r ea a: 
Glv AL.fi T; 



Me: Me 



JO : 



OA. -r AG. y 1 ■■ • J His- re A : ; 'Le 



ALA ■' a a:: .a. 



Th r 



pa* a: e 

A:;p He 



::a: etc tgc 1 a a 
Has AAae Trp ,A . ,1 
1. 9 0 



„ „ ■ - c ._. ] a.ic 
the Le .1 His 
1 9 A 



( '0 1 



g en c a ec ac a eaa qaa qaa 1.= 

Ala Tar Thr Gin GAri Ala G] 



qaa eg-:: gca 
Gla Ar g Ala 



.tg q.-ia ga: gt e ate gcg t:t gaa ggt -get gg a at:: ate: gc 



His Lee G.I a A.e 



:ie AM 



Gla Alv Ala Glv Me: lie AM, Al 



a :.c 
1 1 e 

? t a 



c + :g gag eca gt g gtg gga tea '. ca r ja at 

Lea 'Ale Pro Val Val Glv Ser Per All v ILL- 



■_ O- .J 



e 0 5 



gca 
Ala 



cgs 

Gly 



tee 
Tyr 



ggc gtg cqc gaa ctt : qc aac aaq cac 
Gly "/al Arg Gla La- a Cys Asn Lys His 



gq< ' 
Gly 

0 (Ac 



e e 0 



etc ttc ate gee gac gaa gac a*;g gtc qaa ttc gga 
Leu A 1 he lie A.L a Asp Gla Val Mr: Val Gly Phe Gly 
0-T 27 0 



eg:: acc 1 ia 
Arg Thr Gly 
27 5 



aa, j 

Lys 



ctg 
Lea 



t tt 

Phe 



get tac gag cat get ggc gac gat ttc cag cca gac atg 



Ala T y r G 1 u H i s A la Gly Asp A s p E 1 h e 



Pro Asia Met 



ate 
lie 



97 9 
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? 3 n 



285 



acc vtc gcc. aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 
Thr Phe Aid Lys Gly Val Asn Ala Gly Tyr Ala Pre Lea Gly Gly lie 

;": 95 300 3 



102 7 



gtg .r.q acc c-a 
Val Met Thr Gin 



ate ego gat acc tec gga zc\ gag gca. 
lie Arg Asp Thr Phe Gly Ser Glu Ala 



315 



320 



tac tec 
Tyr Ser 

32 3 



10 "'5 



age gga 



n hr Tyi 

3 30 



tac tec gga ..:ac era ctt. qca ga * gca 
•r i:;iv H::.s I'ro Leu A. a Va :. Ala 



gcc aag 
A... a Lys 



:a gag e-.g t - "J att. tac g a ; gaa gga gag ate a^c: :c:i 
.a Al.a Leai Glu lie Tyr Ala Glu Gly Glu Lie lie Fj.) 
3 4 "> .* o a- 



aga 
Arg 
3 5 5 



gta get 
Val 2a La 



1 L'U 



:V g 



1 ' ' 3 " C< 

g :.v a: a gi-..; l-t 



:i c :: jaa * ag a ■ :tt a gt a a. - i 
lie 3 . a Or:' Ar g Lea Ar j GO a 
305 ) 



Le 



gcg gaa. 
A._a G la 



1 2 1 9 



■;a a , a : a*. , g : j at a g ::t g a 
0.. a As:i 3 a .. A. .a 1 le A ' 



■S3- 



OG - : = 3 3-* 

7a 1 Ar a 31y 3 Le 321 ■/ 



t z : 



1'3 3 

Tro Ale 



12 (S3 



:t g :a : ' " ' a „t a ac t g ~ a a a 1 

"a I ;: i - : a- A-ci A.l A. rip A 1 ;> 
■TO 3 a 5 



act i : • at:: • \ a a ga: a? a a g-t q : a a a a 
Thr Alfi Me': Ala Ala 32 y Al : A^a T.a 
4 33 43 3 



1 I .:- . — j V -"J 



-a } \\x cf: gga gag a g a :cg \z:\ a:; a tea gg: ; i 



4 1=: 



4 1 : : 



:g.i 



13> 0 3 



gc j a a i c : g :::: 
.Al a Or" Pro Lea 
4 2 5 



aac aaa .a at fat gaa ja a ttg gt a 
Thr Thr T h r .As r> As r G 1 a lea V a _ 



ga i 
Ala 
4 3 3. 



ct g cca 
3au Leu 



14 1 1 



jaa gc a g t g :a a gaa. gca a 



•3 0 a gag at g aca 



Al a '/ a '. G La 
4 4c 



Ala Ala Ala 3 In Ala Val Glu Lea Thr 



tt a 
Ph- 



gat ggg: 
Ala Gly 



445 



4 50 



1 4 3 9 



gc g ttg a t a ta agtt ttct agaca acaa g gcc 
.A 2 a Lea Phe 



1491 



■210- 10 
-.111 • 4 50 
■ L 12 • ?RT 

-:11. 3 ■ Go ryraeo acter cum glut ami cum 
■:4 0 0 ■ 10 

Leu Ala Leu Lys Glv Tvr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 

:. ■» ^ !■:> 15 

;iy Ger Val G ha Ala Lys Glu Glu Glu Lys Arg Ala Pne Asp Asn Asp 

2 0 2 5 3 3 



Arg Ala Hi:-; Val Phe His Ser T rp Ser Ala Gin Asp Lys He Ser Pr-: 
3 5 4 0 4 5 
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Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Fhe Asp Gly 

5 0 5 5 

Asn Ala Phe I If; Asp Me: Gly Ser Gin Leu Val Ser 7*1 a Asn Leu Gly 

6 5 7 0 7 5 SO 

His Asn Asn Pre Arg Leu Val. Glu Ala lie Gin Arc (Mr. Ala Ala Arc 

es 9C '-! 

Leu Thr Asn lie Ar n Pre Ala Phe; Gl.y Ar= u Asp 'AM. Arc Sei' A- p Va. 

10" If; 5 110 

Ala Ala Lyr : lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Fhe 

11!: ISO 1 01 

Phe Thr Asr Gl.v Gly Ala Asp A:...a 11. e Glu His Ser Lie Arc MrO Ala 



Arg Leu His Thr Gl.y Arc Asn Lvs lie Leu Ser A . a Tyr Arg Ser Tvj 

145 ' ii: HI 1*0 

lies Glv Ala Thr Gl.y Ser Al a Me': Met Leu Thr- G .. y Glu H i = Arc An 

lei lie lit 

Leu GJv Asr. Pre Thr Thr' Asp Pr :■ Asp lie Tyr' H .. -■• One Trp. Aia Pr< 

L 1! ) U5 1 91 



Glu Arc Al^ Lei T,y-= Hi^ Sen OS . Asp Vs. lie A hi Glu Gly 0. 

2 1 j ! 1 ) 00 0 

Gly Met lie A t Al...a I le * 7 a \. Ore. Asa Pro Val t T al Gly ler Ser G.uy 
00 5 00 1 0 05 0 4 

lie lie Leu Pr ■ Pre Al E; Ll y Tyr Leu Asn Gly V.u Arc Glu Leu Oys 

21 1 0 5 j 0 5!) 

Asn Lys His Gly Il.e Lea Oh-:: lie Al.a Asp Glu 7u Met Val. Gly Phe 
2d OeS 0 7 j 

Gly Arc Tnr •; 1 v Lvs Lea 10.- ■ AO fi Tyr Glu His Ala Gly Asr, Asp ?h~: 
275 2 ::0 0 3 5 

Glu Pr j Asp Met ll.e Thr Irs:: Al h Lys Gly Val Asn Ala Oly Tyr Al , 

29 1 090 3.10 

Pro Leu Gly V^y lie Val Met Tnr Gin Ser lie Arg Asp Thr Phe Gly 

30 5 " ' 310 3 0 5 32 0 

Ser GM Aia Tyr Ser 01 y Sly Lea Thr Tyr Ser Gly ills Pr r Leu Ala 
105 ' 33 1 33a 

Val Ala Pro A I. a Lys Alii Ala Lc 0..u Il.e Tyr Ala Glu Sly 01 u lie 
04 0 34 5 3Sr 

lie Pr;. Arcj Val Ala Arg Leu G 1 y Ala Glu Leu lie Liu Pr j Arg Lea 
35!. 3-jO 365 
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irg Glu Leu Ala Glu Glu Asn Va 1 Ala lie Ala Asp Val Arg Gly II- 



37 0 



37 5 



3 8( 



Gly Phe ?he Trp Ala Val Glu Phe Asn Ala Asp Ala Tnr Ala Me: Ala 



3 90 



3 



4 0 0 



a Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met lie Ger 



11': 



4 l. : 



As:: Arg Phe HI.? lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Gl 
42 J 4 2: 4 1 : 



leu Val Ala I, 
4 3 2 



\sp Ala Val Glu Ala Ala Ala Gin Ala Val G.l 
1 4 2 4 4 .5 



2:: Pne Ala Gly A La 1- ; = h.; 
4 5m 4 2:5 



10- : i 

VI ■ 13 2: 0 

12 ■ \. ) N A 

13 ■ Oor'/neb^cte rium a lu: ami out. 



2 0 



22 ■ 1 j 1 i . . 13 3: 

: 3 ■ PRXA 2 2 C : 2 



) 0 ■ 1 



:g: gc:aaa g ::agc: cggc t:ga:.e:agg gtgagg: aag 00 

: *: :. gg gga g:gaactgg: • ' : : : -. :tg aao gg: 11 

Leu Ala !• • . Ly: Gly 
1 2 



:,-.: .,cc aa:: t:t gau ggt ga a too a:: gaa tec gga t o: gtg oaa goa. 

2\ur 2nr .Asn Pne A.:p Gly G.l : ?he lie Gin Pne Gly Ser Val Olu Ala 

fj 15 2 0 

:i,:a :aa gag aaa aaa :gg go a :: :: ga aac ga: ego gog cac g:: ::: 

Lys -3 1 :i Glu Go: Lys Arg Ala Phe Asp Asr. Asp Arg Ala His Val Pne 



163 



:. g 3 :oo gcg :ag ga:: aaa an: ago ooe aaa gta tgg gca go: 



Trp Ger Ala GLn A.: p Lys lie Ger 
4 0 4 1 



Lys Val. Trp Ala Ala 
5 0 



gc z gaa gg:. : 00 aog otg :a:: gaa :n : gae ggc aao goo tto an:: ga : 
Ala 0L:i '-Ply Ger Tnr Leu Tyr Asp Phe Asp Gly Asn Ala Pne lie Asp 



gtc :cg goa aao tea ggo cac aac a^: 



Pie: ";iy Ger Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 



2 



7 5 



tta ftt gag go z a::: cag eg:: oaa goa go:: egg ttg acc a a:: ate aa: 403 

Leu 22al Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

9 J 0 2. 1 0 0 

cog psc tto ggc aat qat gtg ego tot gat gtt get goa aag ato gtg 4 1)1 
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Pro Ala Phe Giy Asn Asp Val Arg Ser Asp Val Ala Ala Lys Val 



i o.-: 



1 1 



1 1! 



teg atg ycc eg: qgc gaa :tc t.c: sac gt :j ttt ttc acc aac gg : gqc 499 
Ser Met Ala Arc; y Glu Phe Ser His Val Phe Phe Tnr Asn 3 1. y G :. y 



l o 



iv 



1 3 : 



qcc gas gas 
Al a Aso> 4\ .. 3 



Hi, 



a: sg : at g qct cq> 
r I.-- Ar :j Me: A .. a Ar» 



. 4 J 



,e.i His Tnr G y 



14 5 



gc ia s , a , ■ i ■ a a t 



Arq 

1 5 0 



r l< 



q :cc qc tas y.; a 3 s t.us cac ggc gca a:; : } \ i 
a Ser /-A;: Tyr Ar ;i Ser Tyr Hi.a GLy Ala Tnr 'Ay 
155 In J H.:- 



> c > 5 



Al, M.itt Me * 



acc eg ga : sa • ;:: t : cq : 
Thr ' ILv Gi Hi s Ar:: Ar; 



q ggS 

a AL v 



1!: 



a c c 
Th t 



ja ? oca ; y 
Asp Pr i) Asp 



Tyr 



a a : 

Si!.: 



: q ; 
Trp 

1 4 !: 



t : . 



H l s H i . 



6 9 1 



0 -' ! 

A 1 : 



■acq .a 
Tar Gl: 



I ; ; 

'41 . 



sgs 



gat Y 



G I a Asp 



1 1 < 



2 0 



5 1 y Me* I A 



j " = g< 

4, 1. : A . 



c *" 7 a ~i c-, 

Le j G In. 



qca iqz 

4-. : ; Giy Ty: 



ggc i: : 

Giy Val Ar 



A:, a 



a a -: 

- y ■• 



I .... 
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lie AL.i A-.r Glu 'la 1 Me: 



Ar:: Tnr 



9 3 1 



L eu 



, 1-- a J. 



faq cat. 
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A., 4My 
.4 d 



-3 ^ , - ) 

2 9 ; 



gac ft:. 
Asp Me* 



a c: c 
Thr 



A. r. gec a ag 
Phe A..1. 5i Lys 



g:: .-ia :: gca ggr 



gg: 



4al Asn A L i Giy Tyr Ala Pro Lea GLy Gl.*/ 1. 
a4 4 3 4 5 
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gtg at -j a:::: :aa t.ca a:.c ::q s ga: acs 
Va4 Met Tnr Gin Ser He Arq Asp Thr' 
.3 1 0 3 1 5 



;, 4 

y4 4 



_ Ye gag gca : : 
Ser Glu Ala T\ 



10 7 5 



qgc gga 



acc ta 



Lea Thr Tyr Ser Giy Has Pr 



qga cat sea c: t qca gta gca ccc qc : a<:c 
hen; Ala Val Ala Pro A1. 4 Lys 



4 4j 



1123 



gag att tac qcq qaa qga gag at: att 



Ala Ala Lea Glu He 



si a Glu Giy Glu He lie Pro Arg Val Ala 
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34 3 



3 5 3 



3 5 5 



:qa ctt qgc get gaa ct g ate gaa cc: cgc ctt cgt gaa eta geg gaa 
Arg Leu Gly Ala Glu Lea lie Glu ?r:> Arg Leu A eg Glu Leu Ala Giu 

3 6 0 3 6 5 3 7 0 
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gaa aae gta gcg ate get ;ac gtg eg? gge ate gga 



e tgg gea 12 67 



31_u Asr. Val Ala lie Ala Asj: 
37: 3 3< 



Val Arg ely lie CM. y ?he Fhe Trp Ala 
3 -3 3 



T- g gag :tc aat gea ga a gee a:::, ge:: a:;g g^t gaa ggt get. gea gaa lei 5 



V,,l Glu ?he As:. Ala Asp Al 
3 3 0 3 3 : 



Tnr Al a Me: Ala Ala Gly Ala Ala Glu 
4 0 0 4 0 5 



aag gaa eg: gge 
Lye Glu Arg Gly 
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1 3 : 



; 1 1 

■'R'l 

3o r yneba :: t 



urn a l at ami eum 



ua Ly.= >31 y Tyr Ihr 



?hc lie 



1 n 



r v a . 



Trp Ala A L:; Ale Glu Gly Ser Th : Leu Tyr Asp Phe Asp Gly 



Aon Ala Phe lie Asp Mer Gly Ser Gin Leu Val . 1 e : Ala As:. Leu Gly 

H...S As:\ Aon Pr a An:: Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
3 3 3 0 3 3 

Leu Tnr Asn He Asia ?r a Ala ?ne Gly Asn Asp Val. Are Ser Asp) Val 
1 0 1 0 : 1 1 3 

Ala Ala Lys li e Val Ser Met Ala Arg Gly Glu ?ne Ser Hi £ Val Phe 
1 1 3 1 .3 0 1 2 3 

Phe Tnr Asn Gly Gly Ala Asp Ala lie Glu His Ser Tie Arg Met Ala 
1 ] 3 133 14 3 

Arg Leu His Th: Gly Arg Asn Lys Lie Leu Ser Ala Tyr Arg Ser Tyr 

11a 133 133 163 

H.i.s Gly A La Th: Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Are 
lot 170 173 



leu Gly Asn Pr:. Thr Thr Asp Pre Asp He Tyr Hrs Phe Trp Ala Pro 
18:.' 18 5 1 9 C 
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Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Gys 

195 2 0 0 2 05 

Glu Arg Ala Leu Lys His Le j -.'Hu Asp Va I lie Ala Phe Glu Gly Al .i 

2 10 215 ,2J 

Gly [-let: lie AL i A. a I Le 7a 1 2:j Glu Pro 7a:.. 7a L Gly Ser Ser Gly 

.".2 5 2 30 2 3!. 24e 



lie Leu Pt: > Pr:> Ali Gly Tyr U:u As:- Gly Va 1. Arg Glu Leu Gvs 



\sa Lys His Gly L Le Leu Phe lie Ala Asia Glu Val t-Ie* Gal Uy Ph-- 
26.i 2m5 270 

:.:.y Arg Thr Gly Lys Lea Pne Ala Tyr 01 u His Al--* Gly Asp Asp. Ph- 



'Cue Pr:> Asp Me*. lie Thr Phe Ala Lys Gly 7a J Asa .Ala Gly Tyr A... ,-: 

2 OA 1 2 0 5 3 0 i 

Pr-' i.e., Gly G ... y L ..e ".'a 1. Me" Par G'.n :?e: I le hr ( Asp Thr Phe Gly 

•■■) : . Lu .:G.5 22u 

2-:r LLu ,2 : a Tyr Ser GLy Al y Leu Thr Ty r Ser G.a/ I Lis Pr j Leu Al.-i 



vl a Pro Al i Lys .Ala Al a Leu LP. u [le Tyi Al. i La Gly G lu 1 2 
P PA 5 Ape 

'r j Arg AP\ . A... a Ar ; Le_. Gly Ala Glu L,ei. A.-: Plu ?r-: Arq le 



AL a Leu AL.: G._u ALL:. As r. A' al Ala Lie AL e Asp 'Pal Arg Gly 
'■7 2 A/ 1 : 2A3\ 

"■'he Pne T tu Ala Gal G.L Phe Asn Ala Asp Aid Thr Ala Met 



' 1 y A v L a A. L .a 24 1 u Phe L y s Glu Arg G 1 y 
4 P5 4 10 



:10 ■ i: 
.11 ■■ 1 



21 IA 

Gorynebact er ium glut ami. :um 



7 2.1 • GPS 

.2 2 2 • ( 101: . . (769) 
A_3. • F.MC02 3 90 



q> .:tgqtggtg ctgucccata cgctqgaact ccaactgctg ttqataccgc caaqat. gt 1 1 60 

guccqcgagg atetcgtagc ccgcetcgag tcataggccg gtg gag tgg acc act LL5 

Val Glu Trp Thr Ala 

1 



ttt ggc acc ctg att ctg etc aat ttg t jt cj ggc aqt tta tec ccg c:qg 
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Phe Gly Thr 



Leu lie Leu Leu Asn Leu Val 31y 3er Leu Ser Prj Gly 
10 15 2 0 



eel gat aec ttt tto :tc etc ego tta gee act ego tec a ga gcq eae 
Pro Asp Thr Phe Phe Leu Leu A:: Leu Ala Thr Arg 3er Aru Ala His 
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geg at- get ggc gt: gec ggc at? gt ? a ?c gga e:.e a ?g gtg tgg gtg 
Ala lie Ala Gly Val Ala Gly He Val Thr Gly Leu Tr.r Val T rp Val 
4 0 4 : :■ 0 



SO 



7nr Leo 

5 



a ? g gt ? gtg gga g:a gag geg :rg :t-: a?? tat: z z g 

Thr Val Val Gly Ala Ala Ala Leu Leu Thr Iter Tyr Prj 3er 



He L 

7 0 



go a 

j . y 



a" r at?. ?ag etc gee g go gge ae g to? :t a ago c ? ? ate 
He lie Gin Leu Val Gly Oily Thr Tyr Leu Ger ?;te- He 
7 0 3 0 0 a 



jg g ta ■? a a ttg ::g ?g? tog 30 g t?g age gag ct.t arc gao go? ?gc 
:;iy Tyr Lye Lea. Leu Are 3er .Ala 3er Arg G Lu • , Lie Aeo Ala Arg 
9 a 0" KG 



rag tta cut 1 1. ? aao go? gat to? cea ??? ae 
;ir. Pne Arg ?;ae Aee A La Aoj /via Arg Pro Ti- 
le: L 1 J 



gat coo 

Asp A L a 

1 1 : 



V a 1 



gaa 
Glu 



a ?■? ? go act ? i g gt. a t : 
Tor Are Tor '-A :t ' r e 1 T". 



ere Gin Gl 



Aon 



t - ■■ -3 - -■ - • * • ----- j a '-- 

Val Val :iet Tyr Phe Ala Al 
1 4 t 1 4 
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ate ae g ?o ? ao a ?o 

Met Pro Ala His ?r-: 

15: 



•"• "■ G r 1 — ■? 

Pre Val. Oe. Ala 
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ect ate at? gtg 
tar I 1 e 1 le Val 
16 = 



b : 



ta gtg cag ac: 



gtt a: 



Ala :.l.e Leu Val Gin Thr Phe Val Thr P 

17 0 17:- 



tact get gtg tge etc att 
Ser Ala "/al Gys Leu Tie 
1 z- 0 



gt? tot icg gag cgt gtg eg? aaa g?a etc otg ogt goa ggt c?o egg 
Val. Geo Thr Glu Arg Val Arg Lye Ala Fact Leu Arg Ala Gly Pro Trp 



1 -0 
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tot gee otg ott get ggc gtt. gtc etc etc gtt gtg ugt gtg aot otg 
Phe Asp Leu Leu Ala Gly Val Val Pne Leu Val Val Gly Val Thr Leu 
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1 0 ^ 



ctg tat -gaa ggc otg aco ggt. tta etc ggg taaaggoata aaaaatggct 
Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
:'. 1' 2 2 0 
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2 1 5 : • Ccryne bacterium glut ami cum 



ciOOo M 

Vat Glu Trp Thr Ala Phe Gly Thr Leu lie Leu Leu Asn Leu Val 

5 10 15 



Gly 



Leu Ser Ero Gly Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr 



Arq i^er Arq Ala Hi.? Ala lie Ala G.l y Val Ala Gly lie V.il Thr 
75 4 0 4 5 



Gl- 



ii- Val Trp Val. Thr' Leu Thr Val Val Gly Ala Ala Ala Leu Leu 



Tyr Pro Ser lie Leu Gly lie lie Gin Leu Val Gly Gly Thr 
7 0 71 8 0 



Leo; Ser Phe I l.e Gly Tyr Lye Leu Leu Arq 



Arq 



Tie Acp Ala Arg Gl:o Poo Arg Phe Asn Ala Asp Ala Arg Pro Lb 



i o : 



l : j 



Ala Val Glo. AU Leu Gly Thr Arg Tnr Gin w al Tyr An; 

r: .: 12': 2 5 



ii n 



Th: 



Lej Ser Aoco Pr'O Lyc Va.l Val Mec To 



AL 



1 le Leu Ai o Pro Leo Me: Pro- Ala His Pro Ser Pro V 1. Leo. Ala 



o:r l.e: lie V.^l Al o Tie Leo. Val Gin Tnr Pne \ r a 1 Thr Pne 

16: 170 11 0 

Pal il/s Le.: lie Val Ser Tnr Glu Arg Val Arg Lys Ala Men 

13 J 1=5 5 1^0 



Al.=i Gly Pro Trp Pne Asp Leu Leu Ala Gly Val Pal Pne Leu 
105 2 00 20 5 



Va 1 



Gly \G1 Tnr Leu Leu Tyr Glu Gly Leu Thr Gl.y _,eu Leu Gly 
Pic 215 220 




:212 - OLA 

• 2 1 - G' o rynebact e r lum gl vat: ami cum 

■ : 2.1 0 ■ • 

1 1 • CDS 

P2 2 • ; 101 ) . . (374 ) 

2 : i • RVC01 796 

■;4 0 o - i o 

at -ftaaco st^aggo gga aa:g:ccg-::a aaagrggcgg c;jgt gg 3cg :i gggatggo.:cg 60 

ttggtgcgg^ at :ggtqgc: tgctactagt ogggotcttc :tg et c cot ggo: gg:. 115 

Leu Leu Leu Sly 51 y 
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A?n Pro Ala Glu lie Asp Gin Va 1 Leu Gly Gly Asp 31n Thr 31n lie 
1J It 2 0 
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G 1 .i 3er 



gqa jag tc: a c a :: a ; : t a ggc gac 



■3 Iti Ser Tar "11' 



g .nt :ac t aye cad i:;: 
Asp His 3ys jin let 



gg - g • - 

31 Y Ala 



g::;: a,: g a :: ag* ga: ga: tct a g att tac tit ac 



c-ga Ala Asa A] a 
: 1 



Cys Arg Leu Tyr Tyr Thr Set 



Pre ■ Set' 



■g a a atg tg-i a a g act ttq :c: -c Tci get tag get ggt 



3 1. j Me: Tm 3 1 r. Thr Leu See 



Al a 



a : : g a.: 
11-- 3 1'. 



a • g a g : 

La r 3 1: ?r 



t ■ ::: a a • a a 
3 • a 1 ri r 31.' 
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Al 
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Phe Tvr 



g ac .:, = .i g. 
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1 1 :: 
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gac 



1 3 c 



Sly Hit Hi e V. 
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g ag ggc ac 



Let 



T3 3 
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1^ 



gat c ag g i 



At; 



■la' .31 



Ser Act 
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gt a 
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A i a Acp Gys Ty r Al. 

1 7 0 



gga att tec gat ,a,at 
Uy 11- Trp Ala Ash 

1 7 ^ 



Hit 



gac 
'31a 



1 : D 



gg a cca g,.it ccg eta etc ca.-i 
Sly Pro Aap Pro Lea Leu Gle 



a:: a acc gaa 
lit Thr Slaa 

1 9 : 



gae 



eat tec 
Acd Ser 



(i 9 1 



Al .a Leu L^ iu 
3 i0 



ga:t gea aac gee etg gga: gac gac aat at a 



Ala Ala Ser All Va 1 Gly 
a g - 



\sp Asp Asia LLe 

2 1 V 



rg caa cga 
n 1 3 1 n Arg 



~ 7 9 



gg~ gqe gat gt a aat ec gaa age tgg at 



ggc tea r eg aag 



St r Gl y G .cy A.a p Va 1 Aaa 
2 1 3 



Iu Ser Trp Thr Has Gly S-r Ser Gin 



? S7 



c a e c g c aaa g a c g c g 1 1 c c t c g c c ggc t ac a a c a c c g g e aag a t eg age 835 



(31 u Arg Lys Asp Ala Pre Leu Ala 



n yr A an Thr 
24 0 



Gin Me: 
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gear tj?. gac ttc c t c q q c egg 3g c gtc t a c a a c ga: get taaag:attg 884 

Al .a 0 y a A 3 p Phe Lea Sly Ar; 31 y Val T y r As n Asp Ala 
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.;t.:t::.::;acg tot 8 97 



2 1.0 ■ : 6 
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2 12 - PRT 



j r yneoaet e r i. urn q 1 u " am L z~ im 



0 0 • 16 

1 a 2 eo; Leu Gly Sly Asn Pro AL.i Glu 1 1 -a A op aln Val Leu Gly Gly 

l. 2 : ; if, 



Asa Mr: Tar air. i: 



ILy Glu 3-r Tar Glv Ala 3ly Peso ?he 



Au.p ill.: 2ys Gla Tar Gly A L a Asp Ala A r r. A. a Ser Asp Asp Cys Arg 
■■5 

!• a Ayr Tyr Thr Ser ?he Ser Vi. Asn A. Mo: Tro Gin Par Lou Leu 



n Ala Gly llo Gl.u Tyr Tar G.l . Pro Tar' Lea. Tar Liu ?he 

7 0 " r; . Ra 



:':<) PA-:- Tyr Oys Pro Ser A.?p Gl.u Asia A.I 3 Tyr Pa- Aaa Leu Thr Phe 

1 0 2 105 110 

Pae .-\s p G . a Met Arq Glra Phe Gly Ala G.l ~ Asr. A 1 ^ Pro Losa A... a Gla 

I 1 5 1 2: i 1 2 : 

Hot Tyr l_e Va.l Ala Has; 31u Tyr Gly His His Val Gla Asn Lou Glu 

13: 1:0 u:- 

Gly Tar Leu Gly Leu 3er Asr. Tyr Asn Asp Pro Gly Ala Asp S e r As; ia 

.5 150 1 .: 5. 160 

A.I a ' r a.l Lys Ale Glu Leu 3.1a AL,: Asp Oys Tyr A.la GTy lie Trp Ala 
165: 17 j 1^5 

Asn Lis Sor Ser Glu Gly Pro Asp Pro Leu Leu Gin Pro 1 1 e Thr Glu 

\ 'c 0 185 100 

3e:r 0;ie Leu Asp Ser Ala Leu Leu Ala Ala Ser- Ala Va.l Gly Asp Asr. 

1. -5 2'. i. 2 05 

Asn lie Gin Gin Arq Ser" Gly Gly Asp Val Asn Pro Glu Ser Trp Thr 

110 2 15 2 2 0 

Has Gly Ser Ser Gin Gin Arg Lys Asp Ala Phe Leu Ala Gly Tyr Asn 

22 5 2 30 2 35 24 0 

Thr Gly Gin Met Ser Ala Oys Asp Phe Leu Gly Arg Gly Val Tyr Asn 

2 4 5 2 5> 0 2 5> 5 
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ods 
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■ : 4 ' 0 - ] / 
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o " * ' *. i;i ; • da tccg:.iCd :ca^:ttcag gaga aaaaoa gtg age aga ate tat lib 
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:aa ga c 



: g t g :: a g - a g g c eta a a g g c g g c : 



'y.f Ala Asp G 1. ri Asp Ser Arg Ala A La Gly Leu Lys Ala Ala Vai 



I J 



1 5 



2 3 



1 6:: 



: • : I*: a a .a a g ::: :: : : ' oag etc gtt e . ctt " • • a eg ga:. ; : : c:t 
■A. a 'Al Lyo Ala :; 1 y Gh Leu Val Va 1. Leu Pro Thr Asp Tnr Leu 



g ;: ga :: get 1 1 :; aac a a:: gag ■; ; gta gee aa: 



M.V :.• ; Gl.o Ave A so Al a Ph.: 



\/n 1 A 1 ^ A - ^ U 



Ly. 



cgt gg- eeo gat arg cee gar cca gtg gte 30" 



org Gly Pn 



Men Pro Val. Fro Val 



,ea -j a j 



TO 1 .' -• J c \ 10 gue i • • art eaa gga 

A.y Oer 7rp Asp Tnr He Gl.o Gly 
■j 7 5 



gog oac 
vtal His 

3 0 



t at. :c t g eg e ao 
Tyr Ser Ala Gin 



00a ,;aa 700 ctt. gtg gag g^g tgg c ct ggt gga ctg tec ate a: 



Ala 



. 1 Glu Ala Prie Trp Pro Gly Gly 



er lie I Le 
10 0 



4 0 3 



Val Or:. Gl.o Al, 
1 o 



c a cca ;i g c c r t. 
ro Ser Leo 



ccg tgg aac ctt ggc gat ace ego ggc 
Pro Trp Aan Leu Gly Asp Thr Arg Gly 
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1 1 5 



4 0 1 



-tg er.g eg:: atg cca ctg oac cca gtt gec att gaa ctg ctg 4 99 



Tor Val Met 



ore Met Pro Leu His Pro Val Ala He Glu Leu Leu 



12 5 



13 0 



gga 



atg get gte ccc tee gec aac: ate tec gga cat 



Arg G In Tor" Gly Pro Met Ala Val Ser Ser Ala Asa He Ser Gly H: 



14 



14 



: c a a e c a c c g t g ctg gag g ct cot c a eg cag etc aac eaa a a t 



Tor Pro Pro The 
1 1 0 



\r Val Leu Glu Ala Arg G :. n 

155 160 



Asn Gin A. sr. 
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•r ' g-t ]tc tac c 
Vai Ala Val Tyr Leu Asp 

1 7 7 



gat jgt age gaa tgc gcg ctg gec a: 
Gys Ala Leu Ala Tr 
17 5 13 0 



a set tea 643 



aeo a::. :jtg gat. a:.*: tea jg : 
Thr He Val. Asp He Ser Gl\ 

135 



gaa oca aag at. t ttg cqt ga if ggt 691 
Ala P.ra Lys I le Lea Arg el a Hy 



1 H 



1 95 



' • at:: 7 . a a aea gaa oge ;ftt a a a a ;=-.: p c t: t gga gt ; tag go a aaa 739 



Ala He Ser Ala G 1 a Arg Val aMy Gl.u Val Lea 



Va 1 Ser Al a VI: 
2 1 ^ 



age 



:ge taaatgggaq Hgateaage :g : 



oer ^e ^ nig 
2 11 
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: 2 1 0 > 
: 2 1. 1 > 

- a i a > 



i 5 
?rt 

a' or yne.oa at e r ... urn 



; oaaaa 



: 4 0 0 



Arg He Tyr Asp 0y- AH Asp Git Asp 



Ait( Ala Al a G ly 

1 1 



,eu Iv ■ Ala AH Val Aso Al 



I,e- i Va 1 Va 1 Leu 



Tar Aso Ih 



ly r 



Val Pro Hal Lea: Va... Gl y Let 7rp Asp Th r lie Gin Gly Leu Val Hie 

6 7C 7 5 3 0 

Ser Tyr Ser A.1 a Gin Ala lye Ala Leu Va 1 Glu Ala ?he Trp Pro Gly 

: i:, <a " 9 7 



;iy L<E:a Ser lie 1 le Va 

io : 



A.: a Pro Ser Leu Pro Tro Asa 



Gly Asp Thr Arg Gly Thr 7 r a 1 Met Leu Arg Met. Pro Le:.. His Pro Va.l 
115 120 12 7 

Ala He Glu Leu Leu Arg Gl r. Thr Gly Pro Met Ala Val Ser Set Ala 
1 7 J 13 c . 1 4 ) 



Asn He Ser Gly Hi:- Thr Pro- Pro Thr Thr Val Leu Glu Ala Arg Gin 



14 5 



1 5 0 



16C 



Gin Leu Asn Gin Aa u Val Ala Val Tyr Leu Asp Gly Gly Gl.u Gys Ala 

17l " 171 



Leu Ala r, hr Pro Ser Thr He Val Asp He Ser Gly Pre. Ala Pro Lys 



18' 
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1 9 0 



lie Leu Arg Glu Gly Ala He Ser Ala Glu Arg Val Gly Gl.u Val Leu 
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31y Val Ser Ala GLu 3er Leu Ar\i 
. 1 9 9 15 
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: 1 . • 1.0.; o 

:9 1 .}'■:- Co :: ynebact e r ium gl 1 it am i cum 



( i : i ) . . f i o o ?. ) 
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4 V 19 

p c;c e • : gg t. a t c c g c g ct icac::,;^ aggtgttaga gatca: gagt ttccacgaac 6C 



'.c-.adcoc.;!: gat.:ca<:: ::aa t c ; a t g aaag gtcgaccgac atg 



?. act gaa g ac i b 
Met Ser Thr GLu Asp 

1 5 



it:: gta gc a gta iat gge teg gae gca :.ca a-, a a :aa get gt: 

,'al v.* 1. Vei 1 Aia Va 1 .Asp Gly o»e r Asp Ala 3er Lye Gin A I a Vai 

j LI" 2 0 



a a _ a ■. 



•• : : - A0 S 



:gt gge 
•. : i Glv 



I 1 e r : f. 



3 5 



Leu ryr 



3 ho 



1.0 r\ .: 



;:ag g : gaa gee ::q gaa a eg 
Glr. Ala Glu Ala Leu GLu lye 



• ■.a:: g^a g::u eg:, gae 



a g ee eat gag gta geg cea gae ate a ag 
OLe As;. Gt 1 u Al.a Arg Asp lie ALa Hie Glu Val Ala Pro G 1 u lie Gys 

7 9 7 5 3 - j ? 5 



it- g g g e 
11-, Gly H 



a e- at;: get iaa gge agt 
Trie He Ala Glu G 
■a "i 



8er Pre He Asp M 
9 : 



jac atg ::g 



- a 

eu Geu Glu 
10 0 
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gat go:: 
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Tnr Me t I L* 



gtc ;e.g gg 
Val 
1 1. 0 



g ac 



Me: Gly Ser Arg Gly Geu Gly 
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G? - ee:: te:: gee atg gee .itg gg • 
Glv Le. oer Gly Met Val Met Gl 



y ber ■■. a a. o»: 

12: 



ggt gca gtg -gt:: age 
Gly Ala Val. Val Ser 

i. ;- ■; 



4 9 9 



eae eca aag t gt 
Hie Ala leys Gye 

: 3 C 



cea gte itt gt: gtc agt gaa gae age gea gtc aac 54/ 
Pri) Val Val Val Val Arg Glu Asp Ser Ala Val. Aan 
: 4 0 14 0 



jaa ^gae a arc a ag tac gge ;ca arte gtc g:c ggt gtg gat gga tee gaa 
Glu Asp.) Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser: Glu 
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gtc tec caa :.ag gca acc ga-a tac gca ttt a : gaa get gaa get cgt 
Val Se: Gin ?,ln ALa Thr Glu Tyr Ala ?he Ala Gia Ala Glu Ala Arg 
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Met Gin Val Gl: 
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gca tea gca ggt ctt gca get get ::aa ;ug ::ag tgg ga: gaa gt g 
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q t «. 
'/a ! 



qta 
Va 1 



} < • 

G 1 y 



gas 

A.ED 



acq 



,e'.. Mr' j 



Gly Ala Ala Lea Asr. Thr I A.- Gin 1 1 - 



qc- 

Ala 



34! 



112 3 



aa q 
Lys 



aaaac.c::g coa t taa iaa et 



115 5 



i 0 . ■ 6 

li.- ;-. 4 4 

LA- ART 

LI rtorynebaCte.r i urn glut: ami cam 



•: ;00.- 36 

Met. Thr Thr lie Ala Val Val Gly Ala Thr Gly Gin Val (^ly Gin Va.l 

1 : 1 J 1 r 

Met Arq Thr Leu Leu Glu Glu Arq Asn ?he Pre Ala Asp Thr Va... Arg 

5 0 "25 30 

Pne ?he Ala Ser Pro .Arg Ser Ala Gly Arg Lys He Glu Phe Arq Gly 

5 5 4 5 * 4 5 

Tnr Glu He Glu Val Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu 

5 0 5 5 60 



Lys Asp He Asp Val Ala Leu Phe Ser Ala Gly Gly TAhr Ala Ser Lys 

o5 7 0 7.3 8 0 



Gin Tyr Ala Pro Leu Phe Ala Ala Ala Gly Aid Thr Val Val Asp Asn 
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Ser ::er Ala Trp Arq Lys Asp Asp Glu Val Pro Leu lie Val Ser Glu 

1 J C 1 J 5 11 0 

'.al Asn Pro Ser Asp Lys Asp Ser Leu Val Lys Gly lie lie Ala Asn 

11;. 1L0 12o 

i'ro Asn Cy: Thr Thr Met Ala Aia Met Pro Val Leu Lys Pro Leu His 

! 3 " 13 5 14 0 

As p A 1 A 1 a Gly L e a V . ~ 1 L y s L ^ u Hi s V a 1. Ser S e r T ;/ r G 1 r. A la Val 

14 0 1 00 1.5 5 1 6m 

Ser (01 y Ser Oily Leu Ala Gly Val Glu Vhr Leu Ala Lys G 1 r. Val Ala 

1 6 : 1 7 0 17 5 

AOa Va . Gly Asp His Ain Val Glu ?he Val His Asp G.y Glr. Ala Ala 

1 0 : 1:0 19 0 



Asp AL : Gly A:: 



Val Per Pre lie A .. a Tyr Asn Val 



Oee Or ' she- Ala Gly A.: n Leu 
.1 2 1 0 



Oil Asp Asp G i V" Thr Pho Glu Tar Asp 



G 1 : 



Arq Asr. IV.. a 3er Arq Lys lie Leu Gly Leu Pro 

o ;-. :i 2 35 2 4 



Leu Lys A; . Sei Gly Thr Gys Val Arq Val 



-;i r: a 



.:■ Ala G..j Pue Asp Lys Ala lie Thr Val Asp 
u Gly Ala Ala Se:r Oily Val Lys Leu Val Asp 



,:i .1 r r ' 1 h r 

; 9 ■ 



A a Ala A... a Gly : 1* 

2 0 5 



G^u Ser' Leu Va i Gly 

3 0 0 



:c. 1 1-.- Arg 011 h A . • j: Ser Thr Val Asp Asp Asn Arg Gly Leu 00a 1 Leu 

)0 31 J 015 32 0 

ii Va. Ser Gly Asp Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr lie 

32 5 0 30 3 05 

.. r . 7 1 -.: A 1 a 1 3 .1 a Leu L e u Val L y s 

3 4 : 



.'10: 
Si; 



,_7 

on; 



r ri e b a. cter i um glutamic um 



OAS 

7 9 i . . ( i 0 8 } 
t-.XA02 8 4 1 



4 00;- 2 7 

ccattgcgc ggaqgt-gca 



ua cttgaactga t a q gccgata gaaattattc 6 0 
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tgga -gtc atg act act get tec gca acc gqa att gca a ca ctg acc tec 11 
Met Tnr Thr Ala 8er Ala Thr GLy lie Ala Tar leu Thr Ser 



acc age gaa gtc ctg gac gtg t]^ tat cca gaa at: ggg tec acc gac 
Phr '.ly Asp 7a 1 Lea Asp Va 1 Trp Tyr Pre Hu He GLy Ser T;ir Asp 



15 



2 5 



■■0 



L5 



:ag * cc :gcg etc aca act eta g aa ggc gtc gat gaa gat cga aac gtc 
LLn Her Ala Lea Thr Pro Leoi GLu GLy Va 1 Asp G La Asp Arg Asra Val. 



4 0 



1 5 



2 0 



acc -gc Hgg ate: gtg acg aca act acc gac: acc: gac gca gec ecc acc: 
Lhr Arg Lys He Va 1 Thr Tar Thr- He Asp Thr Asp Ala Ala Pro Tr.r 



2 5 



g (1 .: 



Cue gat gca 
err Acc AH 



eg 
Ar 



cs • cc. a: 
Hi : Leu 



tec cac cgc get 



3 0 



ice /-.rer 



Cac act: acc aac c c a : ; • ggc: a:t etc gg c etc: etc aac 
His Thr lie- A sr. Le; . Ae-p GLy lie Pne Gl.y Le. Lee. Asn 
- e 9 J 



g* a tag acc a<: 
"■VA Trp car A.E 



c gg* 



gc gca get gac gg: 



to eye. a- a 
1 0 5 



gec 
A 1 a 
1 1 0 



cgc gcg cgc eta tea cgc cca ggc: caa 

A : • i Ala Arc; Lee.. Her Arc Arg GLy Gin Va ] 



gtt caa age 
Val Tyr Ser 

i a : 



at g gc c gac tat gtg gtt e cc 



Pro Arc Met 



Aep Tyr Val Val Pr 
1 :\ 



j 1 y V i 1. 



etc 



get gac: gec ja 



gc gtc cga etc. ggc: gcg tac ctg gca gat 
G_y Asp Ala Asp Arg Val Arg Lea GLy Ala Tyr Let A La Asp 



jgo 




e gtg « 




t gag ggc ttc: 


i-y 


lhr Tr 


r Va l I 


lee Hi. 


s G.lu GLy Phe 




1 6 . 






H5 


: t c 


igc g< 


t. tee: « 


;to gt 




L» :U 


■ ; iy a: 


a S e r I 


let Va 


.1 


1 t 






16 




0 


1:8 








:sl 1 


i eo 








:21 2 


PKT 








:H3 


- Cor-, 


raebactf 


.:r i um 


glut, am 1 cum 


ci 0 0 


- J £ 









17 J 



AL a 
L0 



?hr Leu Thr Se. 



Thr Gly 

11 



M<rt Thr Thr Ala Ser Ala Thr Gly I.: 
1 1 

Asp Val Lea Asp Val. Trp Tyr Pro G.lu He GLy Ser Thr Asp Gin Ser 
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Ala Leu Thr Pro Leu Glu Gly Val Asp Giu Asp Arg Asn Val Thr Arg 

3 5 -10 4 5 

Lys lie Val Thr Thr Thr He Asp Thr Asp Ala Ala Pro Tnr Asp Thr 

5 1 51 6 0 

Tyr Asp Ala Trp Leu Arg Le. His Leu Leu Ser His Arg Val Pne Arg 



Hi s Thr lie Asn Leu Asp 31 y I i.e ?he Gly Leu Leu Asn Asn Val 
3 5 9 J 9 1 



Val Trp Thr Asn Phe Gly ? r Cys Al.a Vs. 1 Asp Gly Phe Ala Leu Tnr 
lJU " IT: 110 

;er Val Aso 



A La Arq Lea Ser Arg Ar :: G 1 ' 

115 11 



Val Tnr Val Ty 
1." 



Ph-E- Pro 
1 5 :■ 



.. i: Tvr Va.l 



»ro 3er Gly Val Arg ll< 
1 4 0 



G.y Asp Ala Asp Arc Val. Arg Leu Gly Al.a Tyr Leu Ala Asp Gly Tnr 
; '• ' 150 1 55 16 J 



.1= Glu Gl.y Pr 



Asn Pne Asn Ala Gly Tnr Leu Glp 



C : , ; 9 
] . ■ 15 3; 
51LA 



mebacte r i urn out u earn i cum 



■1:- GDG 

2 i 101 ) . . H2C 7) 

pxa;-2 02g 



Cgrgau tccaac:cct tggqst :c>tc gaaegottt.c: actcau: tto ta.r.cgaccg 50 

coatcat gttttaacta aggt. t t go .n.g cctoaaaect gtg aao tct gaa c:c 11; 

Val Asn Ser G l.u Leu 

1 1 



an,.i i;c= gga tea gat cue 
Lys Pre Gly Leu Asp Leu 

10 



ggc gac cca att gto cut. act :aa eg: 
Gly Asp Pro lie Val Leu Thr Gin Arg 
1 .5 2 0 



163 



.g gt a gat. aca cca agt ccg tea ggt cag gaa aag cag att get gat 
>u Val Asp 1.1. e Pro Ser Pro Ser Gly Gin Glu Lys Gin lie Ala Asp 
5 5 .?■ 0 3 5 



111 



gaa ate gaa q a t go c ett c g g a a . .: c t t a a t eta cct g g o g t a gag g t c 
Glu lie Glu Asp Ala Leu Arg Asri Leu Asn Leu Pro Gly Val Glu Val 



'5 9 



4 0 



50 
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ttc cgc ttc aac aac aac gtt :tt get :gc a eg aac agg gga ttg g:: 
Phe Arg Phe Asn Asn As::. Val Leu A La Arg Tnr Asn Arg 31y Lea A L a 

■~j ~ o 0 6 a 



3 J 7 



teg agg gte atg ett. get ggt eat ate gait a-:: a ere? eeg ate gcg gae 3 35 
Ser Are Val Me- L^u ALa GLy Hi.s lie Ast> Tnr V :1 Pro I 1 e Ala Aso 



Asr. Lee ?r< 



egt gtg gaa gae gge at:: ate tit gge t * g ; :• a : 
Arg Val Gla Asp GLy Tie Me: Tyr G 1 y :y? GLy T.n r 



ga + 



.<n.:i LC 



ggg ttc; g ::c g: 



Val. Asp Met Lye Ser GLy Lea Ala Val Tyr 

: v. li-: 



g ::e ae 4 t 1 



His Thr ?.ne ALa Tnr 

1 1. 3 



:tg gen 



* • i ae" gag 

.t e Tnr GLc. 



aaa cat g.; 



eg :< e at: • jc ; tat 

:e Lee I 1..- ALa Tyt 



4 -9 



tgc gag gaa gtt g: 
GLc Git. Va 1. Al 

i : : 



:p Hi. 



ggt ttg gge z. 

Gly Lee Gly H : 

; 1 5 



: i : c a t 

Git. HI.: 



gag • i 

f 1 a V re 



: eg t 
A . a ...j 



g g: < 1 : 

I. 3 



a :e g gc go 
rr.r- GLy ■;; I 



a ::g re 
Trn LLe 



Ge Al. 



GLy 



3 .. v A:= :\ 



■ g a t 
A r c L 1 ■ 

1 : J 



Al 



: =. t g: 

us .Uy 



Are A L a. Hi 

1 3 : 



1 G • ? 

.r Li a 



A r\ 



a g - ' gc 



g g *: 

C- 1 ■. 



gat -a: g: 



Me- Hi 



sag r. ~ 'gte 



gtg tat a ag j : .: gea j a a ;r 



21 .:■ 



t AL 



gat ; :: te:.g 



I le Asp Gly 



a c • 
Th.; 



c gt ; 



G La. 



g gt 



aat ate: gtt. 
Asn LLe Val 



gc: gaa 
:ye Liu 



gg:: gag g e .i 
Gly Val Al,; 
2 4 0 



3 

Aee 



gte act 
Vil. L l e 
2 4 3 



U ^.i-a 



ga- 



te a gq ate a a-:: etc aac 



Aeo Leu ALa Tree Met Asn Lea Asn 



egt ttc 
Arg Pne 



Al, 



-re rt^n Arg 



gat tte: a.^c a ag geg at: gag Co t etc: gtt gaa a ?,g ::t t gag 
Asp Leu Asn LLa Ala Lie 31u Hi.s Val Val Gla Tnr Leu Glu 



ft. gae 



331 



ggt :aa g a t ggt at:: gaa tgg gte: gta gaa gae ggg gca gge 
Gly Gin Asr- Lly lie Glu Trp Ala Val Glu Asp Gly Ala Gly 
2b 'J 23 3 2 9L 



egt. gee 
GLy Ala 



97 9 



tea gge ttg ggg eag eag gtg a:a age ggg ett a t c gae gee gt z 10 
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Leu Ft >Uy Leu Gly Gin Gin Val Thr Ser Gly Leu lie Asp Ala Val 



2 9 : 



30 5 



gee eg ■ ga n aaa at c C G C G oa aaa ttc gge tqc ace ga: gte tea sgt 
G.'.y Are Glu Lys lie Arg Ala Lys Phe Gly Trp Thr Asp 7a: Ser Arq 
V-j 3 13 32 0 32.: 



107 5 



:c ! go:- aeg gga a:: ::oa gee eta aae He. gge ge: gg: gat oca 
Ser Air. Me::. Gly He Pro Ala Lee. Aon Phe Gly Ala Gly Asp Pro 
330 3 73 34 3 



1123 



*- 1 ' gee sae. aaa. eg:: gae gag 
?h-.- Ala H.is Lys Arg Asp Glu 
3 4 5 



.ge :c, r : : 

lys Pro 7a 1 GH 



3=- 



i at. e aoe; 
In He Thr 



117 1 



- • - ? gca go* .e 
.sp. 7a : Ala A.I 1 

3 6 : 



G ' age gae 

In Tyr Leu Ser Glu 



j ccqciat ' 



1 2 1 ■ 



egg 3 f. \ ate gtg 



12.30 



_ 1 0 > ■■ 0 

. i : > 6 ? 

. 13> ' 'o ::y:.eoa-.::t e r l urn g 1 u: am i cum 



Lev. Gly Asp Pre L 1 o 
1 : 



. 1 As:. 



o; 1. i 



lie I 1 e Ala Asp G H Lie '• i .. ,7 ;: ■ A.l a 3,eu A.n:: Ass Lea Asr Lee 
s : 1 : 4 

7 • • 7 a 1 07. .i Val Pee Are Pne Ass Asn Asi\ Val le. Al a A :r <g Thr 



Are Gly Le a Ala Ser Arg 7 a 1 Met Leu Ala Gly HI .5 He Asp Thr 



7.^1. ?rs lie AH Asp Asn .Leu Pre Ser Arg Val Glu Asis Oily He Met 

0 e 3 0 0 3 

Tyr Gly eye Gly Thr Val Asp Met 2y.: Ser Gly Leu Ala Val Tyr Leu 

i oo * 17- no 

H...s Thr Phe Ala Thr Lea A.l a Thr Ser Thr Glu Leu Ly= His Asp Leu 

1H 120 123 

Thr Pee He Alii Tyr Gl.u 2:ys Glu Glu Val Ala Asp His Leu Asn Gly 

13ri 13: 14 0 

Leu Gly HH He Are Asp Glu His Pre. Glu Trp Leu Ala Ala Asp Leu 

14: 137 15: 160 

Ala Leu Leu Gly Glu Pro Thr Gly Gly Trp.) He 071 u A, la Gly Cys Gin 

le5 17 0 17 5 
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Gly Asn L-?u Arg lie Lys Val Thr Ala His Gly Val Arg Ala His Ser 
18 0 18 5 190 

Ali Arg Ser Trp Lea Sly Asp Asn Ala Met His lys Leu Ser Pro He 

1 ,L5 2 00 20 5 

::i-: Ser Lys Val Ala Ali Tyr Lys Ala Ala Glu Y :i 1 Asn lie Asp Gly 
S10 2 15 12 0 

i.ou Thr Tyr Arg 3.1u 51y Leu As:. He Val Phe O/s Glu Ser Gly w a 

1: > 23 - 1 2 3:. 2 4 

A:, i Asn Asn Val lie Pr > Asp Leu Ala Trp Met Asn Leu /Asn Pne Arg 
2 4 5 2 5 0 2 5 5 

Ph.; Ala Pro Asn Ar g Asp Leu Asn Glu Ala lie Glu His Vsl Val Glu 

160 " ' 2 61 27 1 

7: i r Leu 11. u Leu Asp Oily Gin Asp Gly lie G 1 u T r:p Ala V ^ 1. Glu Asp 

2 '05 2Gj 28 5 

G.. y /Ala 01. y Gly Al a Le i Pro Gly Leu Gly Gin Gin Val Tnr Ser Gly 

101 2 93 :V)0 

Ot' j : le A.- p A 1 a "Sal Gly Arg G 1. a Lys He Ar; Ala Lys Pne Gly Trp 

0' . 31" 115 320 

1 : . . Asp AG 1 Ser Ar: Ph- ; Ser Ala. Mel Gly lie Pro::) A^a Leu A= n Pro:* 

12: 3 3C 315 

G.o/ /Ala 01. y Asp) Pr :• Ser Phe A 1 a His Lys Ar; /Asp G i u Gin Cys Pro 

,iq ^ .-■ 3 0 



Val 



Ala lie Leu 



1. n 



11: - 
LNA 

Co rvnebacter Lum ■ rlut ami cum 



( 1 ::)..( 1 0 1 6 ; 

P.XA000 4 4 



oluO:- 51 

attaccorar; ccttccaagc * gatgatgca ttactt.aaaa actgcagaca ct:gaaaaac 60 

ttctcacco: cactcgtrcc :tcaac::cac aaggaccace a eg gel tec gca act: 115 

Met Ala Ser Ala Thr 

1 o 

1 1 c a c c g g a g t g at c c c < i ccc g t a a t g a c c c c a c c c a c g c c g a c eg g c 1 6 3 

Phe Thr Gly Val lie Pru Pro Val Met Thr Pro Leu His Ala Asp Gly 

10 15 2 0 



BGI-I21CP2 



44 



agt 



gtg 
Va 1 



gat 
Asp 



gta 

Y a 1 

7 s 



g a a age ct: c g c a a g c t: g 1 1 gac car 
3;iu Ser Leu Arg Lys Le j Val Asp Hi..: 



ct a 
Le a 
35 



ate 
lie 



aa t 
Asn 



gat gga jt c :h: gga :t : :t: c* g gga 

Gl.y Gly Val Asp Gly Lea ?he /via Leu 31 y 
4 3 1 3 



33 : 

3 1 \ 



gaa 
■3 1. u 



gc u 
Al t 



gaa 
A 1. a 



.:5 9 



:t:: 



eg - 
Ara 



go:-: 
Al,-.. 



a ag eg: a i a 
3 In Ara Lvs 



Lea Ala Le i Tnr 



a * ■:: 

I Le 



at : 



3 ^ 3 

LI. a 



ace gaa aoa 
Frir Ala 31 y 



eg ■ get ee:: gt a ae: gs: ;ita 3t: ga a ae: -a::: 

Are "3a 1 Pre Y * 1 Tnr Al= 3 1. y '3a 1 lie 31. a l.nr T:ar 
7 5 A : ) 3 



Tnr Ala A:'. 



I3Y- -31 



a Lea Y i 1 



ga a ga: g ::c gag gc:. gg' 

Gl.u Asp Al... Lea GLu A La 31: 

3 1 ") 



gg.; 
'3 1. 



A 1. a 



;..:::. gca 
L,r Ala 



.a:: a ::■ : :: gc acc aa ::: g ; 

111' 



Glu 3 1. Hi.- 



! ~-gc 
Arc 



L .1 e H l. .: 



.A L =t A 1. 



? rt> 



.1.= Ty: 



at : 
I L. 



■g: 3 



ca gtg a a_ a 
7a r Y.a . H 1 .e: 



aa a :a : ; 3 



in i 



gg..; 
'3.1. y 
17 '"■ 



ga: 
Asia 



■t:- g<: 



: le 



Ger 



a L .1 e- Gl- 



eg: 
Arc 



gat g; 



aa 



gga 
Glv 



' t. c 

jCU 



ac r 
Tn: 



aaa aag ttc aag ate 



Gin 
1 3 3 



,ys Me 



a-:: :: gg-- 
Tnr Gl\ 

1 3 = 



*73 1 



get ga: : :.c gc;: aaa a: t gga g a a gat gga. 

i r A r a .1 Asp ?he Ala 7y r Leu AU Gly Ala Asp G.L y 
' 0 /i' c > 2 1 3 



3Lal 



:a ggc atg ggc aat get gat act gca .gca cue g a a get. tta gca 
Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr Ala Ala Leu Al.i 

2 it 2 2 . 2 2 :: 



'87 



.gc 



ttg aag aag 



2 3 : 



ate gat gga iag tgg gca gaa g< ; r get e 
tea Asp Gly 2ya Trp Ala Glu Ala Ala .Ala Leu Gin 
t 33 23" 



e 3 5 



a t e 
1 le 



aac 
Asn 



aac 
Hi 3 



Leu 



aac ate ace ttc. ctg gg<t aac acc tec a. it at.g 
His He YaL Phe Ya 1. Glv Asp Thr 3er H .s Met 



2 a 3 
get 



g g a t a c a g c get g g t 1 1 g q gc g g t ttc aag a c a gca c t e g c a c c 



95 1 
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-r Gly Ser Ser Ala Gly Leu ]lv G .1 y Phe Lys Thr Ala Leu Ala His 

2 60 .?7 0 2" 5 

't qqc att at', gaa tc-;: aat gcg atg gca gtt cct :ac ::ig ag: ct: 979 



2 3 0 



2 k 



a _:c gao. gaa ga-i aot :cr. :gc at. t. cac gc;: att.. gtt. } i: ji.a tt :: ct g 102" 



S-r Asp Glu Glu Tnr Al a Arg 

2 0: 3 0 0 



His AU He Val A. so Gin Phe Leu 

3 0 0 



t.ic a so: get. ca igg:cc=c a: 
Tyr Tnr Ala 

V 0 



■ c a t.ga<: t g a 



10 5 9 



no> :-2 

_ 1 2 > ART 

_ 1 3 > Go ryneb a - :t e r ium :i 1 at. am - ouir; 



M-t Ala Ser AL; Tnr Phe Thr LI y 0H._ 11- Pre Pr o Val Met Thr Pro 
1 5 H 10 



: . i. A Li 



-Op 



.je;; v a , 



IL' Asn iOly G.l.y Hi. A^p Gly he. ..i Pho 



...en her 



.r Tnr' 'I le II- Glu H 1 Thr Aha 



•a : Val Pro V.il Tnr Al a Gly 



VH He Glu Tnr- Tnr Thr A 2 a Arc 

e 



lie Glu Leo. V.il Gin Asp Ala 
9:- 91 



:u Glu Ala Gly Ala Glu Gly Leu Val Ala Thr Ala Pre Phe Tyr Thr 

i d i ::. 0 0 1 1 0 



Arg Tnr His Asp Val Gloi i: 
1 1 0 



Glu His Phe Arc Lvs lie His Ala 
L ; : 5 



A.I a Ala Pro Glu Leu I t • Leu Phe Al a Tyr Asn 1 1 e Pro Val Ser Val 
1:0 100 140 



1 ■ 



Asn Pro- Val Met Leu Leu Thr Leu A I a Lys Asp Gly 
15 0 155 He 



Vol Leu Ala Gly Thr Lys Asp Ger Ser Gly Asn Asp 01. y Al a He Arg 

165 17; 175 

Ser Leu He Glu Ala Arg Asp Asp Ala Gly Leu Thr 01. u Gin Phe Lys 

13i 1 S H 1 9 C 



He Leu Thr Gly Ser Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly 

1 95 2 00 2i 1 5 
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Ala Asp Gly Val Val Pr :> Gly Leu Gly Asn Val Asp Pre Ala Ala Tyr 

21! 211 220 

Ala Ala Leu Ala Lvs Le. Gys Leu Asp Gly Lys Trp Ala Glu Ala A ~ a 

225 2 2 J 235 2 10 

Ala Leu Gin Lvs Arg lie Asm His Leu Phe His lie Val ?he Val GLy 
2-15 2 50 2 55 

hsp Tar Ser His Met Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys 

2 6 C 2 61 2 7 1 

ni hr ALi Leu Aia His Leu 21v lie lie Glu Ser Asn Ala Me:. Ala Val 
275 280 ^85 

Pre His Gin Ser Leu Ser Asp Glu Glu Thr Ala Arg lie His Ala lie 

2 90 ^ 0 7 20 0 

'/a I. Asp GL u Pre Lea Tyr Thr Ala 

70 5 3 2 0 



2 1 J ? 3 

2 1 I > z 6"' 

2 12:: ;:na 

2 1 to r Yneb :iC t o r i urn g 1 ur; am... curn 



; KJl) . . Bli ) 

LXAO 0861; 



aac:pit:;agt taggtatgga aatcageacc ttctgaaegg qtaegtetae actggtggg 

gtttcaaaaa ctcttcgccc caogaaaatg aaggagcata acg gg a ale aag gtt 

Met 21y 1 ... e Lys Va. 



ggc gtt ::c gga gec a :l a ggc :gt gee get caa act at: g 4 :g gca gca 

Olv Val Leu Gly Ala Lys G1y Arg Val Gly Gin Thr lie Val A\la Ala 

10 " 12 2 1 

gte aat gag to: aac gat :tg ;ag :t: gtt gca gag ate ga z gt z caz 

Val Asn Glu Ser Asp Asp Leu llu Leu Val Ala Glu lie G.y Val Asp 

2 5 30 ^5 

gat gat ttg ajz ctt ctg gt a gas aa: gee get gaa gtt gt z gt: gat 

Asp Asp Leu Ser Leu Leu Va L Asp Asn Gly Ala olu Val Val Veil Asp 

4 0 4 5 5 0 

tte ace act czt aac g :t gt g aeg ggc aa.:: ctg gag etc t s ate ci a: 

Phe Thr Thr Fro Asn Ala Va L Met Gly Asn Leu Olu Phe 2ys lie Asn 

5 5 6 0 6 5 

aac gq: att t :t gcg gtt gtt gga ace acg ggc ttc gat gat get cgt 

Asm IMy lie Ser Ala Val Val 21y Thr Thr Gly Phe Asp Asp ALa Arg 

7 0 7 5 6 0 8 5 

ttg gag cag gtt cgc g ac tgg ctt gaa gga aaa gac aat gtc ggt gtt 

Leu 2iu Gin Val Arg Asp Trp Leu Slu Gly Lys Asp Asn Val Sly v a l 
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9 0 



10 0 



ctg ate gca cct aac ttt get ate ret gcg gtg ttg acc atg gtc ttt 
Leu lie Ala Pre Asia Phe Ala He 3er Ala Val Leu Thr Met Va.l ?he 
1 J : 110 11 5 



451 



aag eag go: gee cqc tte. tt a gaa tea get gaa gtt. at: 
Lyo Gin Ala Ala Are Phe Phe Glu 3er Ala Glu Val He 
120 12 5 13 C 



gag ctg 4 99 



: 1 s 



a 1. a 



eae eee aae aag ctg gar gr:a cct tea gge acc 

hie Pee Aec\ Lye Lee Asp Ala Pro 3er Gly Thr 

155 He 14 5 

■■a<T gge a:t get gcg gca. eg-:: aaa gaa gea gge 

Gin ally He Ala Ala Ala Ar g 5ya '-lie Ala Gly 
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1 1 . 



ga< 



■:ac 
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gca 
Al a 
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,a 595 
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gag ,'dg 
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ag<: 
1 8 
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gge at 
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a a a 
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g a 
A ! 



gge e 



gt a: gg' gt g 
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gte gta g<: 
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:t a tga at : taaaggctca tttaagaaga ggg 
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..11 • -4 5 
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213 • Go ryneba at er ium glut am 1 c am 



: 4 0 0 > ■■ 4 

Met Gly He Lye Val Gly Val Lea Gly Ala Lys Gly Are Val Gly Gin 
1 5 10 15 

Thr ll- Val Al- Ala Val. Aaia Gl a 3er Asp Asp Leu Glu Leu Va l. Ala 
2 a 2 5 :-. a 
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Glu Phe Cys He Asn Asn Gly He Ser Ala Val Val Gly Thr Thr 31 y 

65 7Q 7 5 3 0 

Phe Asp Asp Ala Arg Leu Gl .. Gin Val Arg Asp T rp Leu Glu Gly Lys 

8 5 9 5 9 5 

Asp Asn Val Gly Val. Leu Lie Ala Pre Asn Phe Ala lie Ser Ala 7a : 

L J -J- 1j: 11.0 

Lou 7hr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Gin Ser Ala 

1 1 5 12 5 12 5 

G..u Val. lie Gin Leu His His Pre Asn Lys Leu Asp Ala Pro Ser Gly 

135 13: 14 5 

7Lr Ala Tie Hi.: Tr.r Ala Gin Gly lie Ala Ala Ala Arg Lys Gl.u Ala 

147 1 5 3 155 1 6 3 

'Ay lie: Asp Ala Gin Pro Asp Ala Tnr Glu Gin Ala Leu Gl.u G 1. y Ser 

16 3 1 7 3 17: 

Arc (My Ala Ser 7M.1. Asp Gly lie Pro Val. His Ala Va.l Arg Me*: Ser 

1 : : 1 : : 13 3 

G.y Me: Val ALa His Glu Gin Val. lie Phe Gl.y Thr Gin Gly Gl.n Tnr 



Mir Me Ly.E G 1 n Asp Ser- Gyr Asp Arg Asn Ser Phe Ala Pr- 

1 : 3 1: ;:: 2 3 

S!... Val Gl.y 5M1 Arg Ass lie Ala Gin His Pre Gly Leu "./a 
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.VI - 7 7 3 
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3 • ?7LA00 3 64 
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acagoa sec a gg:ctagt.cg raggacctga gcattacc:.a ggcctgt a aa ggc:. catttc 60 

agoagcgggt gg^atttttt aaaaqgagog :.:taaaggct gtg gcc gaa :aa gtt 11' 

Val. Ala Gl.u G I n Val 



n,:ci ctg aq: gr g gag tt.g ata. gcg :gc agt tc: t.tt act cca ::c :*. get 163 

Lys Leu Ser YM 1 G La Leu lie Ala Cys Ser Ser Phe Thr Pre- Pro Ala 

1 J 13- 2 3 

ja*. gtt gag t g :j t ::a act gat gtt gag ggc gcg gaa gca etc gtc gag 211 

As p Val Glu T r p Ser T h r As p Va 1 Glu G 1 y Ala Glu Ala Leu 77a 1 Glu 
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]. D J 
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a t 
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:a g 
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gaa 
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gcc 
Val 
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gtt ttc 
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:a ; att gaa act tt.g gca gac gga teg caa. aag gca aca age cog 
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8 73 



■:2 10> :6 
■All.- 25C 
<212> PRT 



BGI-121CP2 



50 



< n 13"- "orynebdcterium glut ami cum 
< \ J 0 ■ ;'■ 0 

Val. ALi Gl.u Gin Val Lys Leu -er Val Glu Leu lie Ala Cys Ser Ser 
i 5 10 15 



^i.;: Thr Pro Pro Ala Asp Val Glu Trp 



Thr Asp Val Glu 31y Ala 
3 0 



L.u Ali Leu Val. Olu Pne Ala Gly Arc Ala Cys Tyr Glu Thr Phe Asp 



4 0 



4 5 



Pr ;> Asn Pro Arc Thr Ala Per Asr. Ala Ala Tyr Leu Arg His 
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U • e • -y-=- 
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190 
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Gin Val 
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eccat tyc g a ggaggtsgca cc::ttccga ctt-gaactga tagger gat a gaaattattc 

t jgacgt c *tg act a:t gat tec gca acc gga att 3 aa a:a atg a;c tec 
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1 5 L 0 
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Thr GLy Asp Va 1. Lea Asp 7a L rrp Tyr Pro Ola lie :;iy Ser Tnr Asp 
10 0 0 2 5 3 0 

::a a ' : : :: g a aaa a at ::a gaa g pa gaa gat gaa gat aga a a 2 gte. 

■'In Ser A", a Lea Thr Pro Lea -01a Gly Val Asp Glu Asp A:g Asn Val 
3 5 10 13 

ego aaa at.-:: gag a-:: z\ a-:: a a at a: : g a-:: a a :: :ja a pa a pa a sea ac: 
Oir Are Lye lie Val Thr Tar Tnr He Asp Tnr Asp Ala Ala Pro Tnr 



I 1 a a a:: aac gat :j a a t 1 : :M a pa art -a:: 
vsp Tnr :yr Asia Ala T rp Lea Are Lea Hie 



a,:: : p : jr.- 
Hie A:g Val 



• t :: : g 1 2 "t caa aaa a*.:- aa 2 at a get ggc att :::: eg a at :: a":: a a :: 

■'he Are Pre Hit Par I i.e Asia Pee A; 0 G ".. y I 1 e Pne G.l y Lea L- e Asr. 

3 : 5 3 : 
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1 >: 10: lk 
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ear A: g Ala -era 
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gtt 



Pra A.rg Mat Val. Asp Tyr Val Val Pr< 
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teg gg : ate 
Ser Gly Val 
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gc ate got gac paa gaa age zjz 2 cga ctt ppa gcg tac atg gea gat 
.rg Tie G'.y Asp Ail a Asr Arg Val Arg Leu Gly Ala Tyr Leu A : a Asp 

14 5 150 150 



act: acc gtg atg 



gag ggc ttc gtg aac ttc aac get ggc a eg 



My n nr Tnr Val alee His Gla Gly Phe Val Asn Pne Asn Ala Gly The 



1 6 0 
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etc ppa get tec atg get 
Gly Ala Ser Met Val 
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I U b 



— 1.0 - 03 
■ V 1.1 - .1 5 0 

e_L3 ■ Ojrynebacterium glut amlcum 
•M0 0 ■ Z 3 

Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser Thr Gly 
1 5 10 la 
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Asp Val Leu Asp Val Trp Tyr Pre Glu lie Gly Ser Thr Asp Gin Ser 

2 0 2 5 I- C) 

A:..-j leu Thr Prt leu 31u Gly Val Asp Glu Asp Arg Asn Val. Thr Arg 

3 5 4 : " 4 5 

Lys lie Val Trir T.nr Thr lie Asp Thr Asp Aid Ala Pro T.nr Asp Thr 
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Tyr .nso Ala T rp Leu Arg Leu His Leu Leu Ser His Art* Val Phe Ar a 



Pr- His Thr lie Asn Leu Asp Gly He Pne Gly Lea he ^ Asn Asn Val 

:5 90 95 

Mi.. Trp Thr Asn Phe Gly Pre Gy.E Ala Val Asp 5Ly Phe Ala Leu Thr 

1 0 0 1 0 : 11 0 

Arg A! j Arg Le ^ .Tor Arq Ar: Gly Gin Val. Thr" Val Ty^ Ser Val Asp; 
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: 3 : 13 3 14 3 
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1 ■ 11 4 ; 



■yriebo. cte ri um g 1 u: ami sum 



A. 1. ■ 3T)S 
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acc .tac ate cgc gta get ate g~g ggc tac gga aac ctg gga cgc age 211 

Thr Asn lie Arg Val Ala Tie Veil Gly Tyr Gly Asn Leu Gly Arg Ser 

2 5 3 0 3 3 

ate gaa aag ctt att gec aag cag ccc gac atg gac ett gta gga ate 259 
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A! a Ala. 'at 



a gr- 

■u AL a 



• - • a • • re: 
M. r r.-.r ?ne 



- l; : 

Trp 



d j - 

■Sly 



H Ls 



j - - e- 
Aso Al 



g Ar 3 I le Pr'' 



gi- 
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a ag 
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e gc 
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ra a 
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GG ■ 

G1-, 
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■atg era car ggr gg: rac gtg act arr arr gg : gar arr gat ggc ttr 
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2o5 2 70 " 27 5 



aae eac ace gtg eaa tac ate 'roc aag rtg gac cga aac r:ca gat ttr 
Asn His Thr Val Glu Tyr lie Leu Lys Leu Asp Arg Asn Pro Asp Phe 



n 7 9 
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2 8 0 



acc get :c:: tea cag at: get ttc ggt cgc yea get ca egc at 5 aag 
Thr A L a 3er 3er Olri lie Ala Phe Gly Arg Ala Ala Hii Ar 1 Met Lys 



1027 
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.,: 1 0 \ : 
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3 5 



Ala Thr Asp lit: Pro Gle Gin Al< 
9 0 9: 



Pro Lye Phe Ala Gin Phe Ala Gys Thr Val Asp Thr Tyr Asp Asn HI: 

1 0 3 3 0 5 1 1 0 

Arg Asp lie Pro Arg His Arg Gin Val Met. Asr Gle Ala Ala Thr Al< 
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Ala Gly Asn Val Ala Lea Val 5Vcr Thr Gly Trp Asp Pro Gly Met ?h< 

13 0 135 140 



Ger lie Asn Arc Val Tyr Ala A... a Ala Val Leu Ala Glu His Gin Gin 
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. 00 



His Thr Phe Trp Gly Pre Gly Lee Ger Gin Gly His Ger Asp Ala Leu 
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Arg Arg lie Pre, Gly Val Gin Lys Ala Val Gin Tyr Thr leu Pro Ger 
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\sp Ala Leu Glu Lys Ala Arg Arg Gly ole Ala Gly Asp Leu Thr 
19 5 1 u 0 2 0 5 
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Gly Lys Gin Thr His Lys Arg 31n Gys Phe Val Val Ala Asp Ala Ala 
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21': 



Asp Hit Glu Arg II* 3Lu As n Asp lie Arg Thr Met Pr:> Asp Tyr Phe 



2 3 J 
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24 1 25 J 
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aac; a at: arg 163 



Leu Asp Girt Asp Ser Ala Thr Thr II* Leu Glu Asp Tyr Lys Asr Met 
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GLy Met Phe :Os r' lie Asr. Aro 50a 1. 
1 4 
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1 6 5 



M. v 



;r ' 'PL r. 5; 1 y Hi.:; Pet Asp Ala 
P7-: " 175 



Arc Lie 



gg : 
' l 



i 4 ; 



1 3 5 



A.: P Ala 

I 9.5 



u 0 1 



pg- 
t;p 



_ a a 

13 lit 



2 1 - 



Tnr 



Hi : 



:iag -go :ua tgc ttc. gt g gtt. : • • gar gcg : : - : o tac gac ::g r at:: 

Lys Tcro G 1. n Gy ~. Phe Ota i 05a 1 A 1 a Asp Ail a AT. a Asp His Glu Arg PTe 

gaa aac gac: at c: tgo act atg cot gat tac 1 1 :; gtt ggo tac gaa gt :: 

tea A-.s:t Asp 5 1-' Arg Thr Met. Pra Asp Tyr One 0'a.l G.ly Tyr 'At Ota 1. 

pj 2 55 2 4 o- 04 5 



gaa ate aac: ttc: 
5 .. u '4a 1 As :a Pne 



gat gaa 



ga :: 



gag tac 



ggc 



le Asp Ola Ala 'Tnr Phe Asp Per Glu Hi::; 'Tnr Gly 



: dp 



2 55 



atg tsa ::ao ggt ggo sat gtg at: aoo acc gg: gac acc ggt. gg t ttc 
Met Pro His G 1. y Gly Hi.s Val lie Thr Thr Gly Asp Thr Gly Gly Phe 
2 65 2 70 27 5 



a. -it tac arc gtg gaa tac ate c: e aag 
As n H i a T n r Val Glu Tyr lie 4 j e u Lys 

2 3 0 a f 5 



95 & 



P10 
.all 

212 



4 2 
28 6 
PRT 



1 R 
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213" Corynebanterium glut ami cum 
■:40u.- -12 

He:. Has leu Civ Ly.? Leu Asp Gin Asp) 5er Ala Thr Thr lie Leu Glu 

1. 5 10 15 

A;?]:- Tyr Lys Asi: Met Thr Asr: lie Arc; Val Ala lie Val Gly Tyr Gly 

2( 2 1 3 :■ 

Asn Lei.: Gly Arc? Ger Val Glu Lys Leu U.e Ala Lys Gin Pre Asp He: 
11 .;e 4 5 

Asp Lev. Va.l Gly lie Pne Ser Arg Arc; Ala Thr Le.u Asp. Thr Lys Tnr 
r { . 3 :■ *"0 

Pre Va . ?he Asp Val Ala Asp Mil Asp; Lys His AGs Asp Asp Val Asp 

7 0 

\Ai Leu she leu Gys lie: Gl y 3cr Ala Tr 



Prc Lys ?he Ale: Glu Pne A.1 a Gys Thr Val Asp Thr Tyr Asp Asr 

AG ' i A lis; 

Arc Asp 1 1 e Pro Ara His Ara GG i n Val Me: Asn G.. u Aid Ala Thr 

A. a : G y Asr. "la. Ala leu Va 1 G< ■ r Tar- G 1 y Trp Asp ? ro Gly Mer 

G' 111 11 J 

Ger :.:<• Asr. Ara 'Va i Tv.r Al a A., a Ala Va i Leu A', a G 1 Hu G.: r. 



Gly 



Glv Val Glr. Lvs Ala Va.l Gin Tvr Tar Leu P 



G..u A.- a : Ala Leu Glu Lys Ala Aru Arc Gly Glu A... a Gly Asp Leu Thr 

1 91 2 V 1 2 J :■ 

G_y Lys Gin Thr- His Lys Arc: Glr. Gys Phe Val Va 1 Ala Asp Ala Ala 

Hi 211 22 0 

Asp His Glu Ara Lie Glu Asr. A;- p lis- Arc: Thr Mas Pro Asp Tyr Phe 

1^1 2 30 2 35 210 

V,,] Gly Tyr Glv 'Val Glu Val Asr. Phe : le Asp Glu Ala Thr Phe Asp 
14V 2 50 * 2 55 

G-r Glu His Thr Gly Met Pro His Gly Gly His Val Lie Thr' Thr Gly 

2 6 ( 2 6 5 2 7 0 

Asp Thr Gly Gly Phe Asn His Thr Val Glu Tyr He Leu Lys 

2 7 5 2 0 0 2 0 5 



2 10 

1 1 :i 

212 



14 3 0 
DNA 
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s713c rorynebacteriuT> glut ami cum 

<220> 
■:72l > ZDS 

; > f 1 ) . . (1377 ) 

<227> KXA-097.;: 



cc: cci set g :it tgg cqt ttc cgr 
?r ■ Pro 51v Tro Arq Phe Ar; Thr 



:c gga gaa gat gta a:a atg get 4P 



H- 7 
1 



lu Asp 7al T.ir Me: Ala 
1^ 



a at: gaa a : :.: ? sat gaa 
Thr Va 1. 7; 1 u As:: Phe Asr. GLu 



:cc gca cac gta tgg c : a 3 : aat 
Pro ALj His Val Tro Pro An Asn 



go ^ qt:: o 1 - - ,a gaa gac gqc c * ? + 

A.:.:= Val. Arc 3 1 :i GL^ Asp. G 1 y Va 1 77: 



i t : gtc get ggt gtc 

Los Val Ala :;iy 7/ a 1 
A 7 



;:tar 1-14 



qa :: 

A SO 



g a: 1 -a gaa tao gg* a a • a : ; erg : ' * gta 

A l,i 7; La Glu Tvr ■ 1 a 7 ra r to Lea: Phe Val 



m3 O 



g.i ' ga: 



• :r:j ' J ; ' atM go: ac; gca 



•> T 1G = 



27 0 



: 7g : 
t; i. \ 



g*: j ea a : a:: g ca s a* 
Va:. 77: lyr A ■ a 7 • : 



g::a to 
A La Pr 



Lea Vhr Ly 



Vn r 

9 : 



at : 



ge- : eg: 



a a - ga a 
Asa 71 . 



g*: *: 

1 : j 

3 .* ' 



} a • gaa : i : : : 3 



.j . , t a . 



Lie Ala 



L 1 



A I. 
L7 



tg g:o 
i A 1 : : 



gee : :y 



l :Aia OJ 



t *" 



qa::: :V. t g ::a 
1 1 : 

Pro .7 La 7>- : 



at a 



* ••• • q • ; 

Thr Ale 
L 3 : 



g ; 
j : a 



aac 
s a 



aac 
As: 



aaa 



■gg a gta gaq ttc ctg ogs: gog :. :g gtt 
3Ly Val. GLe Pee Lea Arg Ala 3e. Val 
14 j 



4 



Caa aa:: gq: g:q gga :ac g *: g gec ::g gac tec gca :;ag gar. a:a gaa 
GLo Asa Gly V a :.. Gly H.i.e 7 a 1. 7a. Leu Asp Ser Ala :il.ri G ! a. Lea. Gla 
L4 . L37 1: : 16: 



:rof tt 



gat 

Asp> 



gt : 
Va 1 
163 



gec 

A La 



get. 
Ala 



gg< 

Glv 



gaa ggc aag at: ::aq g a :: 



Gly Lye He 
L7G 



.i 1. : l rA^- I 



a t g 
3 r a 1 
17 3 



ttg 

Lea 



ae eg : 
L le Ar : 



g: a 
Va 1 



a -.i g 

Ly.5 
1 } ) 



g<ge a* ■:: ga.: gca :a: acc ca: gaq t : :: ate gec 
Gly lie Gla Ala Hie Tar Hie Glu Pne L Le Ala 
L3 3 1;V> 



act ag: 
Thr Ser 



H.l s 
193 



gaa 
Glu 



qac 
Asp 



sag 
Gin 



ttc 

200 



gga ttc tec czq :jc 
Gly Pne Ser Leu .Al 



ggt 

G 1 a 



62 4 



g e a ttc gaa g s a gca a a a gec gec a a c a a c gca gaa a a c ctq a a c ctg 6 
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Ala Phe Glu Ala Ala Lye Ala Ala A?n Asn Ala Glu Asn Leu Asn Leu 

210 215 2 2 0 



Ctt 

Val 
■i o _ 



cac 
Hi.? 



t.g: car ggt vac caa gt a; a : a gac g:c jaa 33 c 



H i. 



Val. Lly Ger Glr. Val Pae Asp Ala Lj Lly 
23 0 21.i 



7 2 j 



::g gca gca gaa ag:: ayae ~ : g g a • :tg a a cc:a :u at s a a : 7. 

Leu A. La Ala LI... A raj Val Leu 15 1 y Leu Tyr Ger 24 1 r: Lie Hi.-i 



2 4 5 



G 1 u 



at g 
Leu 



ggc 
Gly 



at. a. 
Va 1 



A 1 a 



Leu 



■j a a eta .Tar. 
Glu Le.. Asp 



ggt gga :jga La : 
■.i 1. \' Li 1 \ * .] 1 y - y r 



1 io 
i ; l.v 



I L 



A L a 

L "7 5 



go a 



Tvr Far 



aia gaa 



G 1 ' 
2 3 ' 



-a- gac jaa ga- 8- 

A an Va 1 A Li Liu V a . 



a- p 



=ft<: 
'7a ' 



a i a ; :e ga.; 
Ma: Ala Ala G 1. . 



,e a 7 l.v 



.Ala Pro Far Val 



* gt + ■ T' = g c ' « • ' ^ g - ■* -L. :■ i • ^ g g 

u '7 a 1 '.J 1 ai Or . ; 1 y Ara AG II • Ala 11 la. 



T:i r 



g : . ■ r c i a ' a 

Gla -VI Glv Thr 



g a . 



Gal -L 

S 7 z > 



. \.i L' A. 



.at' .-re .-i: 



-r I 1 ■ ■ Ala IV 1 A.= 



ily Lie 



:gc 
^rg 



Lea Ty.r G 1 v 



tec : ■■. a * ac ga .• pa a a }■ 
lar 'La Tyr Aap .Ala Ar> 



ga x 



:t .a 

-;1 



C< 



ac gca gaa 
ae Ala Glu 



- L 1 G^c 

'> Ly Aap ?r 



Tta a a a : aga :i a a ja 
'VI o-=-r Thr Aro 1 La- Va 



11.' 



; rgc 

' ;i.v 



H i e 



gaa 
G La 



age 



gat. at 
A at 1 I'. 



gat gaa ire: a ac 



le T% 



12 0 0 



t at gac ,3 f c acc ago ggc gac :.t.c a:tt raa a: : area ace g g^ 

G-.-r Aep 1.: e Thr 3er Gly Aap Pae Le 
4 J 5 -1 1 



i. 1 .a Le a A 1 a 7a 1. a V h r G L 
-1 1 1 



gca Laa: age r ; • gee acg age. a ac cgc aaa naa: gaa ttc a aa agg :a 
ALa Ty.r 7y: Ty.r .Ala Met Ger Ger Arg Tyr Aen Ala Phe Thr Arg Pr. 

-120 4 10 



17 0 0 



Al a 



y a: 

V-a 1 



gt g 

Va 1 
■4 3 : 



gtc 

'7a 1 



cgc 
Arg 



Tat 
Ala 



gg<- ag< 



4 40 



:ga: 



tg aLg cgc cgc la44 



ely Ger Ger Arg Lea Met Leu Arg Arg 



4 4 5 



g a -j. 
Glu 



acg 
Thr 



Lei 



gac 
Aap 



gac 



a t. e 
He 



Leu 



tea eta gag gca taacgctttt egaegectga 1. 
Ser Leu Glu Ala 
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4 5 0 4 5 5 

1400 



■:210 ■ 44 

•:211 - 459 

-:212 ■ ?RT 

-:213 - Corynebacterium glut, ami cum 

•:4 00 - 4 4 

Pro Ala Pro Gly Trp Arq Phe Arg Thr 31y Glu Asp Val Thr Met Ala 

1 5 1 ) 15 

Tor '/a.L Glu Asm Phe Asn Glu Leu Pre Al ;i His Val Trp Pro Arg Asn 

2.) 2 5 3 3 

Ala Val Arg Glu Ala Asp) Gly Val Val Thr Val Ala 3 1. y Val Pro Leu 

3 5 4 J 4 L : 

Pro A.= p Leu Al ^ Ale G3 ei Tyr GLy Tor' ?r ::; Leu Phe Val Val Asp Glu 

5 0 5r 6 3 

nop As p> Pre Arg Ser .Or i Cys A:q Asp Me*.. Ala Thr Ala Pro GLy GLy 



-2v 



Thr Ly. 



. h r 
A 3 



1C 



1 0 ^ 



A.L 
1 1 



Al . 



1 1 ; 



Leu Asr 



Ser Ala 

1 : 5 



Air. G.L 



u L 
10 



Tnr A3 d His 

1 ;,[J 

( ;.L r; /As n G 1 y V a 1 
14 5 

Leu Leu Asp Tyr 



LLe Arg Val Ays 

1 6 'J 

Thr 



Ala Phe Glu Ala 

1 10 

Val Gly Leu His 

■ ) c , 

Phe L y s Leu A 1 a 



Ger Glu Leu Gly 
2 6 0 



Asr Asa Lys- GLy 

l 5 

Gly His, Val Val 
150 

Val Ala Ala Gly 
L65 

Pro Gly He Glu 



sir Lys Phe 

2 0 0 

Ala Lys Ala A .1,7. 

2 1 5 

Gys Hi s Va .1 Gl y 

2 5 0 

Ala Glu Arg Val 
24 5 

Val Ala Leu Pro 



A 7 al Hi Pre Le . 

1 4 0 



Glu 01 y Lys He 
17 0 

Ail a His Thr His 

1. 3 5 

Gly Phe Ser Leu 



'Air. Asp '/al Leu 
17 5 

Glu Phe He Ala 
1 00 

Ala Ser Gly Ser 

205 



Asr Asm 

Ser' Glu 

Leu Gly 

2 50 

(3 1 u Le u 
2 6 5 



Ala Glu 

2 2 0 

Val Phe 
2:5 

Leu Tyr 

Asp Leu 



Asn Leu 

Asp Ala 

Ser Glr. 

Gly Gly 
27 0 



Asn Leu 

Glu Gly 
240 

lie H.ls 
Gly Tyr 



Per His Glu Asp* 
1 35 
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Glv He Ala Tvr Thr Ala Ala Glu Glu Pro 



L e u As n V a 1 Ala G 1 u V a .1 



.la Ser Asp Leu Leu Thr Ala Va.l Gly Ly 
;": 95- 2 9 5 



Me: Ala Ala Glu Leu Gly 

3 0 0 



He A 



p Ala Pro Thr Val Leu Va.l Glu Pro Gly Arg Ala lie Ala Gly 



/ai 
31 



Thr Val 



Thr 
33 5 



lie Tvr Gl.u Val Gl ■ 



Asp 
34 m 



L y s T h r A r g A r g T y r He 



Ala Val Asp Gly Gly Met 
353 



ri I 5e Arg 



e T",t Gl y 



:e r A::~ :: She 



O ^ o i 



rer .nr Arg 

5 8 3 



Gl u Se: 



: :.p He Leu lie Asn Asp Glu lie Tyr 
3 9 5 -1 5 3 



Thr Ser 



^ eu 
■4 1 3 



u A 1 : 



1 1 



Thr 

"\ 5 . 



Le^ 3er Lou Glu 



lie 3H 3 1 
1.3e GNA 



ynebacterium glue am L cum 



e.JG 

( ; I > 1 } . . ( 3: 0 9 3 } 
■3XAI 3 65 3 



ag.^cugugeg otagtgegtg gggcag rt ct ::actttcatc gacat:ac:c gagoaogetc 60 



a-::gqccg::a ttcattccaa taaccc^cac agggaaacta atg ata ccg aag ro 

Met He Pro Lys P.: 



115 



g,;:: qtg ac: gac ::a oa*: tt. a gag gao etc f. t a a at gag gg: tog gaa 163 
Aop Val Tnr Asp Leu Tyr Leu G.l u A~ p Leu Leu Asn Glu Gly Ser Giu 
10 15 2 0 



a.;g att egg tec gec aag gat ::t tec gaa ctt agg aca gtt era aaa 
Lys He Arg Ser Ala Lys Asp Leu Ser Glu Leu Arg Thr Val Leu Lys 



211 
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3 0 



3 3 



gag gtt tec t ?. ?. caa att :ag qaa eg a get gg g aaa aaa gat gaa gaa 

Glu Val Ger Ser Gin lie Gin Glu Arg Ala GLy Ly.? Lys Asp 31u Gin 

] 0 4 5 a : 

tgg gga a:? gg g gee a:: t gg egg gag ot^ ta-: z-z aq: ate gtg gaa 

Trp GLy H-::: 31 y Ala Tnr T rp Ar:i Gl.u :,e.i Tyr Prs See lie Val 'G 1 a 



zgz get ta : gaa gg g qa :: age :t a ar: gga 1. 1 t gar :a: t.:a 

Ar :i Ala Ger Tyr Gla G 1 y Arg Asp Ger Le .1 I l.~ Gly ?ne Asp His Ge a 



egq : a .1 



gaa aga 



Al a Arq <3 I a Me: Gla Ar: Las A L a Pee Glv 



■gaa ag: 



Gla 



3*= : 

V u , 



■ i U : 



jg, gtu gaa ga 

Gly Val 7 



1 1 



eg : gg: 



:•{ 1 s 



Arq G la 



a Thr 



a get cq: 
■a Val A r • 



gaa 

g 1 a 



t. g a : 
loti '3 1 a 



'a 1 



1 ; 



gta gtg 



gg : 



q ' 



3GG 

i3 1 v 



:gg ?q ; tea git r : : z ; : * ga t g g t a e s 
>rg Gly Gee Asr Val. Ala /vie, Aso Gly Tar 



gtt 



:::aa qga 
-In Gly 



ega 
A rq 



31e Ar : Hie L-su Ala Ala Val Gly A:: Met Tn 

iv : :<o 



gaa ga: 
1 _j - a /-v a v 



gt g 
vta .1 
1 93 



ga a 
Va 1. 



e : i 1 



ggt 

31 v 



Asia Asr 



a:: a ttg t eg -ga 
Thr Gea Tar- Are 



-a *: g.a: a ta at 
Me A-rj He Ile 



z e a 
? r <:■ 



aag 



T rie 



ge t 
Ala 



■--'3 
Ar<:^ 
2 1 3 



att at e rg gae qe g a ge 
Val Me Arg Asp Al a Gar 

7 " 



e j tat 
i'hr Tyr' Pro 



gat 



egg 
Arg 



gta eat 
Val. His 



7ir7 



ggt. attt a teg tt.t ? eg g .: a :g g ttg aaa ee e t gg geg gaa 
Gly Tnr~ Pre- Pro Geo Pro A^a Arg Leu Gla Pro Trp ALa Glu 



2 3: 



2 4 0 



aaq 



2 4 3 



e:-v 



a zt 
Thr 



t. fa 



gat 
A.e p 



get: a - a 
Ala Tnr 



t r; :q;: ;:a: "t g att gaa gaa 

G'/.a Arg His Gea I le Gla Glu 



Pne 



g ; < agt 



;:ct qtq aat gt. a ttc cat t tea ggt tat e.;i cot agt aat at a aat gag Ci 31 
Pre Val Asn Val Leu Hie Ser Gly Ger Met Pro Arg Asn Tie Asn Glu 
2 6 r" 27 j 2 7 5 
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1 1 g g 1 1 g a z g s e g g o a t t :aq a t g g gg g t g gat a :: t S g a a t a ttt 1 1 1 
Leu Val Asp Ala Oly lie Gin Met. jLy Val Asp Tnr Arg lie Phe Phe 



2. S ' 



: 0 3 



97 a 



g t ee: ege a a a g^g 1 j * aag ggt ett a:: ttc: gtt gat q gtt aaa gac 
Ala Arg Lys Ala Asn Lys Gly Leu Tnr" Prie Val Asp Al a Val Lys Asp 



102 7 



a-:- gg: :: a : ggt 
Tnr Gly Hls GLy 
3 1 0 



:ta gat r. . j::c a 3:. gaa ::;a gag 1 1 a -.:t gtg 
r al Asp Va 3 Ala 3er Ola Arg Glu Leu Seer 3 In Val. 
V t 320 32 5 



1 J 1 5 



aa- ::gi g g E: 



01 y \'al Or: 



jag tgg at z att 
v ;la Ar:i lie lie 



2, 



g::t a::c: 
Ala I le 



" 1 ga z aq • 

A.5p Ar : 
3 4 i 



' 0 g :i ■ ta :: • ei a::: ga.a aat g ge: gtg ate: e e 
,ee Ala Leu ALa He Via Asn V v 3 r a 1 lie He 



1 1 " 1 



g^3 J 

- r Va 1 A so 



:g^ ::.e 



; l. .1 Leu 



• 1 a:. : t. - g ; *: t g :: • * 

A rei I 3e r A 1 a Le a V a .1 



Ot 



1 .;: 1 ^ 



gee: ::g ' 



g z 



Val A I. 



g: a g: 



! r • Tnr 



• r < i 

0G v tL 



g:e ge , :; -, 

Al a Al E; A= 1 



eg: 



uga 
ea Are 



Tnr- GLu Va 1 I 1 e ?ro OOl ■ 
4 1 3 



a: ' g: g 

E 1 e \ T a 1. 



His V:,:i 

4 0 c 



H 1 .: 



ryr Al a Ala 



Leu Al. 



Glr. 
4 3 0 



01 



•a ; see g t z 

Gin Leu Va 1 
% 4 j 



i ga gaa t g g gg 



■ ,1 :: 
■t -i .. 



■01- 



Gly Hi. 



r. aa ttt 
Oln Phe 



1 4 .3 0 



gas 



gga 



fgg gt 



ate a 1 ex u tat att gaa tut gac qua 130' 



lie Asp Leu Gly Gly Gly Val Pro Me 
4 3 c 4 0 j 



at Tyr lie Glu Ser GLu 
4 k5 



4 7 3 



q 1 1 a a a 



Trp Me Ar g Tyr i31n Ser 
4 7 f. 



g::g act tea gee g gg tat If:. 1 
Ala Thr Ser Ala Gly Tyr 
4 3 4 8 3- 



gee gaa tee ttt. eeg tgg aua qao 
Ala Glu Ser Phe Tnr Trp Lys Asp 

4 0 : 



tta tet aat a eg tae ccc 
Leu Ser Asr. Tnr Tyr' Pre 



IOO; 



1 1 e tat c a g acc c c a g t g eg e g g t aat t q g 1 1. g a a a g a e q t g e 1 1 t c: t 1 0 3* 1 
Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu Lys Asp Val Leu Ser 
3 0 5 5 1 C 5 13 
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aag 
Lys 



0- 
G . 



V.il 



egg 
Gly 



get 



Met 



gta get cag atg etc att gac egg gga ttg rgg tta 

Val Ala Gin Met Leu He Asp Arg Gly Leu Arg Leu 

HO 525 530 

gg~ cga age ::a ::a gat ggg tgt ggs gtc act ctt 

Gl.y Arg Ser Leu Leu Asp G.l y Gy? Gly Val Tr.r Leu 

: 4 3 5 4 f 

tt*: gtg aaa a^c r.ga agt gac ggg ctg cct eta gtg 

2;v Val Lys Tur Arg Ser A,:p Gly Lei Pre- Leu Val 

" " " 5 o ::i 

uau cge a eg r g .:: :rgg act aca tc::: ga: gat. ttt 

Asm Arg Tr.r Gin Oys Arg Tr.r Thr Ser Asp Asp> ?ne 



::g cr: a:c a.C gar ggt gat g:a gg :: gag gaa etc 
Leu Hs IU Per Asp Gly Asp Val Gly Glu Glu lie 



ca 
Hi. 



S a 



gru gg-: ; r • 



* • :i:c gaa ga: gag erg at: :t 
Oys 1 le OGu Asp Glu Leu II* Lc 
6 01 6 1 0 1 



at a 
He 



gaa 
Glu 



a ct g 

5 0 5 

a t. t 
lie 



ei gca 
. Ali 



Ar - 



■:-e : , : la :jtc aua : • i i : « gar arc at: 

u-c Arc Gly Val Ly = ?.rr G Mr A.u: He I G 



GG 

'0.1 



G : 



.y Tyr Pre- Met Hif I 



Ser Ala 



1639 



I 1 •; 



61 ") 



■ r H 1 s 
6 4 5 



1 7 g 5 



184 3 



18 31 



1. 980 



3 * " - 



gta grg tg 
Val Val Or 



g gag gec rag 



g i • g : g gat 

A 3 p P\ Ei A 3 ic 



tag ac; a t a a c::at t:g::t a :itc 



2121 



] 0 * 4 6 

.Ml - ri 6 6 

H 2 - ?F.l 

1. 13 • Go r yueb i ::t e r i uni gl at am :_ cum 



■ J (J - 4 b 
M:r I.H ?r. 
1 



Pro A s p "0 a 1 0 ri r A e p G e a T : 

5 1 J 



'01 u Asp Leu Leu 
15 



0E?r Glu Lys lie Arg Ser Ala Lys Asp Leu Ser Glu Leu 
2 0 " 1 5 " 3 J 



Arg Tnr Va. 

3 : 



,eu Lys Glu Val Ser S •: • r Gin II-::? 



01 u Arg Ala '0 1 y 
4 5 



Ly= Lys Asp Glu Olu Trp Oly Met Oly Ala Ihr ?rp Arg Glu Leu Tyr 



Pre Ser II- Val Glu Arg Ala Ser Tyr Olu Gly Arg Asp Ser Leu He 

0)1 7 0 7 5 8 0 
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;iy Phe Asp His Leu Ala Arg Glu Met Glu Arq Leu Ala Phe Gly ?r-: 



Pro Per i.;].u 5er Phe Glu Tyr Leu Gin 



u Leu Val ^ys Ser Gly Va 1 
1 1 3 



/a.l Asp 71e Thr His leu Hi 



S nl q M.J 



Arq Glu Pro Leu Th: 



, 7 al Arg Glu Lea Glu I Le Thr Val 

: :* : 135 
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i a ( A 

P r (j 



aat gsg 
Asr. AL., 



c r; • g::e ttt 



^ t. .g 
'a i. 



tt r 
Phe 



gac 



GH 
■ 7 U 



gg:: : , • a 
Gly A=:p L: 



G 1 y 
1 ; ■; 



1 ro 



. ; t. t 



1 1 

P h - : 



Oct 



1 e. C 



• • • • - 



Ac, Ala 



g ; ' • * : :; 

1 9 J 



gg-: 
e i • - 

.1 9 : 



era: o ly 



ier Arg 



^ea . ; • - r . r 



aae r 1 
,:cys "ai 
Vl 'J 



t g :: 
Pro 



Arc i ro 



vsri 
15 



gtc gt. :• gtg gea get. gtg atg acc g :-.a 
Va.l Val Va.l. Ala Val. Va.l. Met. Tar A 1. a 
v ? "1 



ctg occ 
Leu Ala 

725 



Tie 



ctg 
Leu 



at q 
ITe t 



Gly 



taqttttcgc gggt.tttgga at: 



822 



£ e .J 



Hr ynebact er lum glut ami cum 



r Jl.) - 



Met Gla lie Phe He Thr Gly Leu Leu Leu Gly Ala Per Leu Leu Leu 



ier He Gly Pro Gin Asn Val Leu Val He Lye Gin Gly He Lys Arg 



10 



3 0 



. u Gly Leu He Ala Val Leu Leu Val Gys Leu Tie Per' Asp Val Phe 



4 0 



4 5 



Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala 
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5C 



lie Val Leu Asp 



. 1 e 
7 0 



Met Arg 



Trp 

Phe Ala Val Met Ala .Ala Lys Asp 



Gly Gly lie Ala Tyr Leu Leu 

75 SO 



Al ; 
9 



Met Tnr Asn Lys Val Glu 
") t 



Pro Gin lie lie Glu Glu Thr Glu 
1 J J 1 3 5 



Pro Tnr Val. Pro Asp Asp Tnr 

1 1 0 



Gly 
115 



Gl.y 3er Ala Val. 



Ala Tnr Asp Thr Arq Asa Ara Val Arg 

1 2 J 12 = 



Glu Val 



Asp Lys Gin Arg Va . Trp Val Lys Pre Met Leu 

1 5 5 1 4 J 



Mr Al:. I 1 e Va 1 Leu T 



2hr 



rro> ^eu A sr. 



r. Pro Asn Ala Tyr lor. Asp Ala 



'a 1 Pne 1 G 



: l-o Pne 



G 1 • 

1 6' 



Gly 
Gly 



Ply Ala Giro Tyr Gly Asp 



LI: 

17 



a ?he Ala Al i Ser Leu Tie Trp PL- Pro 
10 5 190 



0:; L ii 



1 9 5 
T re 



\ 0 J 



g Pro Leo S>: 

2 0 : 



I le 



:30 



1 ( ■ }. 6 
OLA 

LorynebaotO! r - um gl u tarn 1 cum 



( : j 1 ) . . ( 1 ! 
F.MA008 6 • 



4 o (0 



:.tatoggaat gtggcttggg cgattgttat gcaaaagttg ttaggttttt tgcggggt.tg 6 0 



tttaaccccc aaatgaggga agaaggtaac cttgaactot atg ago. aca ggt tta 

Met Ser Thr Gly Leu 

1 : 



1 If 



aoa got aag acc gga gta g=g :ac ttc ggc acc gtt gga gta go a atg 163 
Thr Ala Lys Tnr Gly Val Gl.u His Phe Gly Thr Val Gly Val Ala Met 

10 1 : 1 1 J 



utt act oca ttc a eg gaa tec gga gac ate gat ate get get ggo cgc 211 
w al Thr Pro Pne Thr Glu Ser Gly Asp lie Asp lie Ala Ala Gly Arg 
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gaa gtc gcg get tat ttg qtt gat aag ggc ttg gat tct ttg gtt etc 
GI; Va L Ala Ala Tyr Leu Val Asp Lys 7Ly Leu Asp 3er Leu Val Leu 



art got ga a * cc :ca a-:] aca aci -;:c 3c: gaa aaa a 



Ala Gly 77o r rhr Gly GLu Pro Tor Thr Thr A L a Ala Glu Lys Leu 

3 3 60 6 2 



gaa ct.g ct - aag goo get 
GLu Leo Leo Lys Ala Val 



ogt gag g,i i gt- ggg ga: 01:0 gcg a^g 



3 l o GLu Va : Gl.y Aso Arc Al 



a ooo. ^eu 



at::: goo ggt gtc gga ac: oa 3 aa ?. aeg -go aoa t 10: 5: 
lie Ala Gly Va L Gly Tor Aso Aso Tor Aro Tor 3er 37: 



gaa 
Glo 



g i'. g 
Al 



ga a 
G i .j 



go: :•: 



get og:- gca. go.: ggo 



31a Ala Ala 3 • 0 Ala Gly Ala Asp Gl 

1 ! 5 I. 1 



gt * 

Va 



go a 
Va 1 



To r 



Tyr T-. 



aag coo aoi: o,a a gag j ; t 00 ct g g- 



3- 3 " 



1 1 •• 



<' o, : a a I-:, gag 
AL a A La Tor Glu 



1: L 



tg* 



T y r 

L ■) 



o r» 



a 

I 1 e 



Pro Gly 



og g 
A r g 
1 3 :) 



1 L O 



a *. t oa 1 

1 : 3 



1 j * ace a * a ; ; : • 1 • 



oc r .-a eo> 



lor M; 

1 ' 



00: .^e a 



act gaa 



I l.e L-o 



Ala ' r a : 



ga 1 go ; a. ^ 

Ai:r, AL, Lys 
L 7 7 



g j: gac 



g • g - 
V ; 1 Ala 
1 ■•■ 0 



g c ::: 
A 1 a 



ttg at .a .a a gaa acg gg- 
Leu II-;; Lyo G 1 a Ito r -5 1. \ 
1 : j 1 7 ' 



' 7 3' 

T ro 



0 fz! r 

1 7 3 



v; • g * 

G ^ y A.e r 



ga : 
.0 3 ^ 



_j-a a 

3: 00 



a a t 
As o 



■3? 



;t--t 

A 1 a 



33-' 33- 



gg- 

Glo 



POO Il-E 



gt. a 

Va 1 

3 1 5 



att git a ta* g a y 

1 Le 7 L y H is Al a AL i 



Pro Tor Ala Leu 



3g~ 
Ar : 



gag 
Glo 



t g 

j8 U 



T or Tor 



ag :: 
3 e r 
2 3 0 



gag gaa go- ga 3 
'7 la 7 lu Gl v Aso 



3 gtc 
!U Val 



goo 

Al a 



egg gaa 
Are GLu 



ito aa: 
.1* Asr 



go:: aaa 
Ala Lyo 
2 4 3 



eta tta ::eg ttg gt a g:: g:: 3a a got 3 go ttg ggt gga gtc 
Leu 3er ?o Leo Va 1. ALa ALa 71n G 1 y Arg Leo Gly Gly Val. 



■a- jo ttg 
3e r Leu 
2 o ,"■ 



e e 3 



go a 
Ala 



aaa g3t girt: ct g irgt ctg nag 00 - ate aae gta gga gat 



Lys Ala 



2eu Arg Lea Gin Gly lie Asn Val Gly Asp 

?1 ?7t 



Pro Arg 



9 31 



ott 03a att atg get tea aat gag zag gaa ctt gag got etc cga gaa 97 9 
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Leu Pro lie Met Ala Pr:> Asn Glu Gin Glu Leu Glu Ala Leu Arg Glu 
28 J 2f: 5 2 : h' 

gac ..-it a aaa a a a get gg^ gtt r.a taaatatgaa t ;attc'.: :ga aat 1026 

A s p M e r Lys L y s Ala G L y V a 1 L e ^ 



2 10- =4 
2 12 - PLT 

213 * Cor yr.eba- ;t er ium glu: imLc_.m 
•:.;0 0 • 14 

Met Ger Thr Gly Lea Tnr Ala lye Thr Gly v a l Au Hi.:- Phe Gly Thr 
1 ' 1 l"' 15 

12;.. ("Uy Val A L ; Met Val Thr ?r:> Pne Thr GTu Ser Gly Asp He Asp 
: ...e A.l a A La Giv Arg Glu '2 a. 1 AT a AT a Tyr Leu 'la 1 Asp Lys Gly Leu 

Asp 2^.r Leu Va . Leu Ala G.I y Thr Thr G 1. y Glu Ser Pro Thr Thr Thr 

:: K : u o L 1 



Arp /,: : Ala Lys Leu. I Le AU Gly Val. Gly Thr Asr. Asuu Thr Aim Thr 

1 :■ 9 i 9 

Gcr G.lu Lou Ala Glu A 1 A 1 =. Ala Ser Ala Illy A :.a Asp Gly Leu 

:.. j 10 1 11 :■ 

Leu "a.l Val Thr ?ro Tyr Tyr 3er Ly e; ?r<> her Glu Glu Gly Le'.. Leu 

in ]_;;■:■ l.L: 

A 1 a Lis Phe Gly Ala lie A.l i A.l. 3. Ala Thr Glu Val Pro i ; , E . Cys Leu 

L;'i n: 14 : 

Tyr Asp Tie In Gly Arg Ser Gly tie ?r«.» lie Glu Ser Asp Tnr Met. 
Ah: 151 15 5 120 

Aru Arg Leu So r Glu Leu, Pro Thr Lie Leu. Ala Val Ly= Asp Ala Lys 
155 17-i 175 

Gly Asp- Leu Va! Ala Ala Tnr 5er Leu He Lys Glu Thr Gly Leu Ala 
13-": 13: 19 0 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

1^5 2 i; 1 2 0 : 

G:..y 3er Gly Ph- ; lie Ser Val Tie Gly His Ala Ala Pro Thr Ala Leu 

2 10 2 1:. 2 2 0 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala. Arg 
2 2 3 2 ":. 0 2 5 5 2 4 0 



Glu lie Asn Ala Lys Leu Ser Pro Leu Va... Ala Ala Gin Gly Arc: Leu 
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Gly Gly Val Ser Leu Ala Lys Ala Ala Leu Arg Leu Gin Gly lie Asn 

2 6 ; 2 6 5 21 J 

'/a._. Gly Asp Pro Arg Leu Fro lie Me:. Ala Pro Asn Glu Gin Gl a Leu 

2 7 5 2 ° 0 2 :■ 5 



Glu Ala Leu Aiu Glu A: 



Ala 11-/ VG 
3 0 0 



: 2 1 0 ■ 1 5 

:ll ; 1 ■ 10 7 1 

:^ i 2 ■ FN A 

CPA 3 ■ Co r ynebac ter rum glut am. Loom 

GILL) ■ 

AG. 1 ■ GD3 

■ ' 1 ' 1 ^ 1 : ■' 1 0 4 P ) 

CG/3 ■ HXGrG 0 2 1 



L 0 
tug. 



geggagatct aa:c :tg'Ft : gag: tcagi :j:.: cacaqgt ttaagcctac 60 



* : ^ .i :: o u-.i rggaagcggt : ga t :. a a a a.: 



g agt gaa a a : at t 
:rr Glu Asn I 1 e 



.:<!■: gga gee 



:aa g::a get 
Go Ala Val. 



g :: a a a t a t :: g-: 



■I y r . e Al . 



1. 5 



lie A] 



a: a gac ggg ac;: 
Met. Asp GLy Tor 



1 0 



:gg tar 
Trui Tyr 



: :: c a a at : 
; r i) G 1 :": I 1 



aac 
Asn 



ga: :,g 



go go: gaa 



\:-p Ala Glu Arg Tyr Pro I 
4 0 



: t it g.ia gtg ggc ac:. a oua ogc 
Glu Gal Gly Tor Anr Arg 



gga gca 
GLy Ala 



aue }aa o.c ace 
A.-': i Gl- Leu Thr 



egg 
Arg 



g ttg gta a a a ctg 5 a:* caa g,; 



:u G In Leu Va 1 L\ 



Asi 



30" 



go -t: g: 



gtc eg:: ace g: 



gat ctg 



Arg lea. Val Glu Gl.r. Val. Ala Val. Arg Thr Val I le Fro Asp Leu Ser 
*'j 7 5 3 0 3 5 



gta gac gcg cai- got gtt tac i:g cgt etc. oac ctg ctt 40 J 



G.n Pro Pro Val Asp 2,1a His Asp Val Tyr Leu Arc 



His Leu Lea 

1 J 2 



Ger H 1 s Arg 



gsc eg: 



1 j 3 



gaa atg :ac at' 



aa: ace: ttc 4 51 



Val Arg Fro H:.s Glu Met His Me: Gin Asn Thr Leu 



1 10 



1 1 



gag otg otg tec ga:: gtg atg tug a ca aac aac gg:: cc: tgo ctt ect 
Glu Leu Leu Ger Asp Val Val Top Tnr Asn Lys Gly Pro Gys Leu Pro 



120 



12^ 



4 99 



gaa aac : t gag tgg gtg cgt ggt g:t ctg :gg tec cgc gga etc ate 54 7 
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Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Set Arg Gly Leu 



1 ?5 



14 



:ac gtc tac :gc gtg gac aga rtt ccc ego arg gtc gac rat. grg grr 
Hie Val Tyr Cys Val Asp Ar.: Lea P r :> Arg Met; Val Asp Tyr Val. Val 



15 ; 



1 6 3 



165 



car gga gr a ago ate r gaa gca gaa a?:: gtg eg:: eta ggt. gca 6^ 
Pro GOy Val Arg lie Ger Glu Ala Glu Arg Val Ar: Lea Gly Ala 

1 7 j 17 5 H J 



gor cog ggr a: 



1 3 : 



grg org egt g ra ggr rr:: gtg tor rrc 69: 



Gly Tor 3er Val Lea Arg G La Gly Phe Vhl. Ger Phe 



1 :) 0 



1 :'5 



■ "i r gac act 
,or. Ger Gly In: 



g gat. goo gaa aa g grg a ia ggo :g: cog r:?:. tec 



Gly Ala Ala 



Ar g ^e a 



g: :r : o*: a ar :: ggt gaa go* 



gac ar 



: 1 '/<:, 1 He Gly G 1 r Gly Ger G Lu 1 le 



1 5 



g ja 

G y 



o. ,c: ar: 7E' 
■r Thr He 



•a aga gat gaa 
o Arg Asp 



Ar Arg A.rg Ar- 



! • ** " gg- 

■r I le Gly 



:Oi; 

2 5 : 



' r g: 



ggr 



gg a a t :: ; r 



I ha 'Ala 



..y Asp Aor. 



gao 
A or; 



I 1 a G 



a a :: 



■ g a *" a o 

3 O ■ 



J y Asia Thr 



le Trp r:o: 



gca g::: 
Ala AL: 



or: rag gac 
A:.p Ola GL. 



ga. a t or: at> 



Lea Arg Thr Lie Asp 



He 



gaa gg • o-xa 



:r:i aat. tgg roc 
.La Asn Trp 3e> 



itc aog cgr g aa t cc gg : 
He: lye A.rg G ea Tor Git, 



: t a aat gag 
:) he H is Glu 



10 2 7 



aa at: g< 



a aa gor r oac a a: at 1 1. tc ataaacag tg> 



Arg Leu Lye A La 



107 1 



'10 • if 
:11 • 51 o 
:10 - pkt 



Cororr.ebact er i um glat am 1 cum 



o 4 0 0 - 5 6 

Met Ger GO. Ao: He Ara Gly Ala Ga.n A.l a Val Gly He Ala Asa He 

1 5 la 15 

Ala Met; Asp GLy Thr He Leu Asp Thr Trp Tyr Pro G .La Pro GH He 



Phe Aon Pro Asp Gin Trp Ala Glu Arg Tyr Pro Leu Glu 1 La 1 Gly Thr 
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Thr Arg L*-u Gly Ala Asn 
5 0 



Glu 



4 0 4 5 

Leu Thr Pn Ar<? Met Leu Gin Leu Val 
6 f 



Lys Leu Asp Gli\ Asp 



Arg 

7 0 



Glu Glu Val Ala Val Arg Thr Val 

7 L 3 0 



I : e 



,.Sp :.OU 



b e r 
3 5 



; 1 r : Pro Pro 



Val Asp A 1 a j i 1 s A^ a p V a 1 Tyr L e u 

- < : 1* 3 



A: i Leo. Hi: 



Leu 

1 7 ij 



His Arg Leu Va : Arg Pro His Glu Met. Hi s 
105 110 



PlV Glu A.-.r. Thr Leu 



5er Asp Va.l. T Lil 7 rp Thr /Asn 



L .i U 



? r r 



Aan Phe Glu Trp '.'a.;. Ara Gly A 



; ::.:y Lo:U I Pe Hi.- Val Tyr Gys Va i Asp Aro: Leu Pro Arg 
15' 13P 



vr Va.l 



Va.l 
I. 5 5 



Ui y J 



■1 Aru : 



Glu Ala Glu Arc 



A P„ Ty: 



. <o : Pro 



Arcf Glu 



al 



:) ne As:. 5-r Gly Thr Leu G] y Ala Ala Lys Va.l Gli 



31 v Val 'ual He C; 1 -.- G.1 u Gly 3 



ie Glv 



'er Tar lie Glu 3er 



:~g Asp G.3 v.. Gin Arg Arg Arg Leu 

I-;.: 24 c 



Ho Leo; Por P Pe Gly Glu Asn Gys Asn ILL- Gly Va.l Per 3er Gly He 



Gly PPH 3er Leu Gly Asp Asn Gys Asp I le Gly Asn Asn He Val 

2 o'l 2 6 5 2 7 j 



Asp Gly Asp Thr ?r- 



Trp The /Ma Ala Asp Glu Glu Leu Arg 

2 8 0 2 62 



le Asp Ser He 31 u Gly Gin Ala Asn Trp 3er lie Lys Arg Glu 

9P 2 OP 3 0 Pi 



lly Pine His Glu Pr- • Val Ala Arg Leu Lys Ala 
3 1 ■ i Pi 1 5 



: o 1 0 ■ : 7 

. : H ■ 1 2-H 

: P 12 ■ 3NA 

V: 1 3 ■ Go rynebact erium glut ami cum 

A:2 0 ■ 

G221-- GDS 
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all • f 1 o i - . . ( 1 2 1 3 ) 
3 • F.Xo02 157 



<~'''0 • I 7 

: : y.. :j u^a * * ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 



ccuttttt agaaaagacg acaaggatgg ggaactgtaa atg ags a eg ctg gaa 

Met Ser Thr Lea Glu 



go cca sag gte att att aac a eg *:ac ggc acc ssa cca get. gag 163 



Gin Val He He Asri 



Tyr Gly Thr 
1 5 



a I Glu 



* ..J <" .: :c: ggc aag ggc gca ace gee: ace gae gae tig ggc aat gt<. 
ua Vil Gee Gly Lye Gly Ala Thr Val Thr Asp Asp Glee Hy Asa Val 



!1 1 



: 1. 



g etc gcg a .1 • at 
a Gee Ala Gly t Le Al 

3 3 



gca c aac gcg 
/al Ase Ala 



jL; Hi. 3 Ala 



gag g • ; j c t ate iac cag ate 3c:: e.i i ::tt ggt 3CG 
Gle Ala V i.l Tar Ast Gle He G 1. c 3 let Let Gly 



He Ala Ger Ar 



at- 



■j c:: gag 



aag cgc 



■■I A e Asp Ale G; 



• 1 • c ::ic ? 



a 

T : i 



3- tr 



i. J : 



cgc 
e y : 



eg : : : : : c. gaa c : ; 1 



gaa gc 



get 
A.l a 



■3 31 



Ala 



:;gc 
Are 



t te 



■n: t:r 



Lee Teir G ly Ar 



:c egg att t 
:r Arg He Lee AL; S 
1 3 L 



gc- gca gtt 



Va 1 



; :p: 



ce Hi 



ggc 
Git 



atg ggc 



g sg tt j act gg t cag 



*rg Thr Met Gly Ger Lea Ala Leu Tin 



14 



14 :: 



1 -» 



j ac 
Asp 



::gt 
Arg 



gaa 
Gle 



gcg tec ctg sea atg cca age ggt. gte gag tt 



Pee .Leu Pre Met 



1 6 j 



3e r 31 y Va i G.l a Phe 
133 



G It 



gae 
Asp 

1 7 0 



Thr 



ga* 
As 



ttg tgc aaa atg gta gaa act aac 
Leu Arg Lys Met Val 31a Thr Att 

1. 7 5 16 0 



3 4 ; 



atg ga: gtg get get at:; ttc ttc: gag cca ate tag jgt gaa acg 
Gnr Aep Val Ala Ala He P.ue Leu Glu Pre He Gin Gly Gla Thr 

1 3 3 1 3 J H : 



6 91 



ggc 



Itt 

'Gl 



g* ' 

Vd I 

2 u 3 



gca ccc gaa g ga ttc ttc aag gea gtg cgc gag ctg 

Ala Pre Glu Gly Pne Leu Lye Ala Val Arg Glu Leu 



20* 



21 ; 



739 
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tgc ;at rjag tac ijtjc at': ttg atg ate ac: gat gaa gtc cag act gg: 
Gys .\sp Glu Tyr 31y lie Lea Met He Tnr Asp Glu Va 1 Gin Thr G 1 \ 

pip ' ' ::2 3 22 5 



7 e 7 



G *- t 

7. a L 

2 3 3 



T 3C 

Gly 



tat a r_t g:jo gat "to tit gta cat cag cac gat age gtt gtt. 
Arg Tnr 31y Asp Pho Phe Ala His Glri Hi..- Asp Gly Val 7a.. 



2 3: 



2 4 J 



8 3 



T=i: gtg gtg ate at;: gec aag rjga 



ago g-: 



::p V i V. i i Tnr Her Ala Pys Gly Leu Gly Gl.y 



ggt 
■3 ly 



:tt 
Leu 



Pro 

P. 6 



ate 
3 1- 



8 8 3 



ggt 



I :: : 

A 1. a 



at t j ate atr 

:vs Tea Ala Tn 



cat ate get gaa ttg 1 1 a::c 
Arg AL.i Ala G La Lea He: Tnr 

2 7 3 3 7 5 



GG 1 - 



9 .;■ 1 



a::: ttc .: r gg r a a r cca gtt g>: 
Tnr ?he 'A v Gl r As n Pro 7a I A \ 



go: a 
- t ^ a 



.1 9 . 



get 



gee 

A 1 ; 



93 9 



gtg rg 
7 = 1 Lei 



gtt 



' 7; 1 A.:C: 



?ac. get 
Aso Ala 



g.j a 

1 Pi P a 



gee 



G ; 

it 1 \ 



g t t 
1... Ph> 
31 



< ge. =: 



cg<; 



g- 

'■2a 

3 2 



\z • e r g ay: agg - s ao t 
7,1 Ara 3; 1 y Arg Gl.y L' 
3 30 



^ .3 : 



G'-p: 



Va 1 



ego 
A r ■ j 



3; In Ala 3ta.l I,. 



aat ggt tt: aag 
Aso (Ply Pne Lys 



His Gly Val PL 



r::a ce a gtg gat 
3a Pro Ala Asr 



lie I le Arg Leu Thr 



Pr < 
3 7 ' 



Pro 



Gtg 
Va... 



it: act gac g^a gaa ate gca gac ijca gte ana get att got: gag ac«- 
'le Tnr Asp G Pa Glu lie Ala Asp Ala v a .L Lys ALa lie Ala Glu Thr 



1 2 6 7 



A la 



taaaggactc aaacttatga ett 



'96 



P 10. • 


: 8 


1. 1 - 


3 9 1 


3 1 2 • 


PPT 


_13.- 


Cory 


-730 • 


: 3 



M-t Ser Thr L.:u Glu Thr T rp Pro Gin ^ai Tie lie Asn Thr Tyr Gly 

1 3 10 13 



7hr Pro Pro V,:l Glu Leu ^al Ser Gly Lys Gly Ala Thr Val Thr Asp 
J, 0 2 5 2 0 
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Asp nn 31y Asn Val Tyr lie Asp Leu Leu Ala Giy lie Ala Val Asn 
37 40 4 5 

Ala Leu Giy His Ala H:.s Pro A^a lie He Glu Al.i Val Thr Asn Gin 



Lie Gly Glr. Leu Gly H :. s Val 3or Aso Leu ?he Al.i Ger Ar j Pro Val 
6 5 "3 7 5 3 0 

Val Glu Val Ala Glu Glo. Leo M.e Lys Arq ?he Ser Leoi Asp Asp Ala 

3 1 9 ) M 

Ger leu Ala Ala Glo Tl.r Are "/al Pee Pa-.' Gys As:. Ger Gly Ala 31oi 

i o j i; s ii j 

A.la Ase 'llu Ala Ala PLe Lyi lie A L a Aro Leu The Gl.y Ar-: Ser Arg 

ii : lm ; is 

Lie Leu Ala Ala Val H . Gly Phe His 31y Arg Thr Gee Gly 3- e' leu 
L :■ m 1 • ~ 1 M ■ 

A.i leu Trr Gly 'G:- Pro* Asp -A—- Ar - Hv Ala Ph- Leu Pro Met Pro 

G5 157 155 160 

ler Gly '/al Glo. Phe Tor Pro Tyr Gly Asp Thr Asp L/.r Leo. Ar;:: Lys 
MM' 1 7 i 1 7 7 

Moo. . Glu Thr As:o Pro Lho Asp Va 1 AL- Ala LI- she Leo G 1 P ro 
78" 1: 7 19-7 

: . • Glu Gly Gl o. Mo- G . ' Val " A M. Pic Al,, Pro Mo ll.v Pne Le _ Lys 



11" 9] : Ml- 

Glu Val. GMo 'lho Gly MM Gly Arg Thr Gly Asp .she Phe Ala Hi= MLn 

Hi.s Asp G!y 'Gl Val Pro Asp Mil Val Tor Met. Al a Lys Gly Leu Gly 

141 25 7 M: 1 ; 

Gly Gly Leu Pro Lie Gly Ala Gys Leu Ala Thr Gly Arg Ala Al 3 Glu 



Leu Me-: Thr Pro Gly Io/s Hi s G.7y Thr Thr Phe Gly Gl y Asn Pr: Val. 

Ala Gys. Ala Ala Ala Lys Ala '/a 1 Leu Ser Val. Val Asp Asp Ala Phe 

A Mo 2 97 3 07. 
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■1 10 ^ 4 13 



at: get 13 33 
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rg : art. rg : tt: ? a r. rra : 



Phe Asp Ger Asn Gly Hi.s .Arg Thr -Arg Phe Asp 



1 2 : 
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A'n r 
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tat ags 

His Ger 
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g gtt ttt gat ;ag 



Asp He Arg Arg Asn Leu He A^a 7a 1 Pne Asp 3u ?r 



4 4 3 
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4 t 



tt r 
Pne 



ttg tat 
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1 4 3 9 



trr trt trc a t a 



g Ei gaa rat ct c gat g g g * 1 1 



Lrer Ser Ser lie Pre Arq Glu His Leu Asd Gly Phe 



G 3-^ 
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tg: 



r a eg 
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tgatqaccaq atcgaacacg cag 



■3 h.S 
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uPlOs 06 

• .:: I. 4 68 

spile PRT 

*e':15e- Gorynebacter rum glut ami cum 

hr • >;-6 

H.'t Lys Thr 0; 1 u Gin Ser Gin Lys Ala Gin Leu Ala Pre Lys Lys Ala 
1 5 10 15 

Pro !.;!-. Lys Pro Gin Arg lie Arg Gin Lea lie Ser Val Ala Trp Gin 



-g Pr : Trp. Leu Thr ll'er Phe Thr Val 1 .1 e Ser Al Leu Ala Ala Thr 

: 5 -K 4.; 

:u Phe- G.: u Leu Thr Leu Pro Leu Leu Thr Gly G:..y Ala LI e Asp lie 



Le . G.. y .P.- : . Thr GLy Asp Thr Leu Thr Thr Asp Leu Leu Asp Arc 

7e 7P PC 

Thr Pro Ser Gly Leu Per Val Leu Thr Se::' V:; : [le Al a Leu 1 _. e 

e p 5 5 P 5 

Lee. la ru PL. a Peu Leu Arg r y r ALa Ser G 1. n -Im • G 1 y Arg Ara Tyr 

i j j :. i) 5 1 1 : 

AH G.: y Lys Peu Ser He: GLy I'll Gin His Asp Val Ara Leu. Lye 

H 5 1 5: 1 1 : P 

Pie: : Arc Ser Leu Gin As:\ Leu /Asp Gly Pro G.- G 1 r. Asp :P' r lie- 



Arg Thr G...y Gin Val Va 1 .lie r Ara Ser I Le Ser" Asp Lie Asa Met V&l 

14:". 11 J 151 1 e-> C 

Glri Ser- Leu Val Ala Met. Lei Pre. Met Leu He G_y Asn Val Val Lys 

16 5 17 0 1 7 5 

Lou '/al Leu Thr Leu Val lie Met Peu ALa He Ser Pro Pro Leu Thr 

1. 5 J 1 S 5 1 P 0 

He He A... a ALa Val Leu Val. Pro Leu Lea Leu Trp Ala Val. Ala Tyr 

1 : 't 5. 2 0 0 2 0 5 

Ser Ar: Lys Ala Leu Phe Ala Ser Thr Trp Ser- A...,; Gin Gin Lys ALa. 

A ..a Asp Leu Tnr Thr his Val Glu GLu Thr Val. Thr Gly He Arg Val 

P J 5 P 3 0 2 3P 24 0 

Val Lys. Ala Pne Ala Gin Gl a Asp Arg Glu Thr Asp Lys Leu Asp> Leu 

2 4 5» 2 5 5 2 5 5 



Thr Ala Arg GL a Leu Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr 

2 6 5 2 6 5 2 7 3 



BGI-121CP2 



94 



Ala Lys Phe lie Pre Met Val Glu Gin Leu Pro 3 1 ri Leu Ala Leu Val 

2 7 5 2 3 0 2 8 5 

Val Asn lie; Val Gly Gly Gly Tyr Leu Ala Met. Thr Gly His lie Tor 

2 30 2 95 30 0 

*/al Gly Ihr Phe Val. Ala Phe Per Ser Tyr Leu Thr Per Leu Ser Ala 

OR 313 2 15 22 0 

1 Al - Arc: Per Leu Per Gly Met Leu Met Arg Val Glr. Leu Ala Leu 

32 5 3 33 33 5 

Per Per Va 1 Glu Aro : le Phe Gl.u Val lie Asp Leu Glr. Pro Glu Arg 

3 4 0 3 4 5 3 5 3 

Thr Asp Pro Ala His Pro Le - .: Per Leu Pro Asp Thr Pre* Leu Gly Leu 

:55 -30 " 363 

Per Po- Peso Asn Val. As; Phe Arg Gly 1 .1 e Leu Asn Gly Phe Glu Leu 

■■7 - 37 3 3 8 0 

P.y 3'a . Glr. Ala Gly Glu Thr Val Val Leu Val 3.1. y Pro Pro Gly Ser 

; - ■ 9 : 9 3 4 0 0 

V.y Py. I'rr Per Ala Val Glr. Leu Ala Gly Asn Phe Tyr G'.n Pro Asp 
1 0 5 4 1 3 11 5 

P.u' (Ply :: : . lie Ala Phe Asp Per Asn Gly Hrs Arg Thr Arg Phe Asp 

4 2 0 4 3! 5 4 3 3 

Ore Pes I r.r H i s Per Asp lie Arg Ax q Asn Leu 11;:? A i a Val Phe Asp 

1 I- : 4 4 0 4 4 3 

13. }t>> Phe Leu Tyr Ser Ser Ser lie Pro Arg 31u His Leu Asp Gly 
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Sly Cyz Gin 
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■'- 2 3 1 : • ni£c_feat u r e 
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:4 . '_ > 67 

aucgcccaac cgt. tsagacc agegot t.tct ctgaggat gc aaagrcsatg atgggtnagg 60 

t o a c t q a g c t g t c c q a a ace a c c a t q a a t g a t ctt g c a get gaa g g t g a a a a c 113 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn 
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1 5 10 

gat cct tac :gc atg gtt cag cag stg eg: cgc aag :tc tct cgc ttc 161 

Asp -'ro Tyr Arg Met Val Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe 

1 5 2 0 2 5 

gt: 'jag cag aag tgg aag :g: cag ccg gt at 3 atg :o3 ate gtc att 209 

Val 1 : La 3 1. n Lys T rp Lys Arg Gin Pro Val lie Met Prt Tnr Val He 

:-; o 3 5 4 o 

ccg itg act gtg gaa a:c acg 3a':: ate ggt gat gat gag gtt cgc get 257 

Pro Me: Tnr Ala 31u Tnr Ihr Hie He 3 1 y Asp Asp Glu Val Arg Ala 
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A La Glu Gly Gin 
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1 J 
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:utatnttgt gacctacac: ccatactgtt aggagttttc atg etc gac aat agt 115 

Met Leu Asp Asn Ser 
1 5 

ttt :a: aec gca gag gtt eag ggc cca tac gaa ace get tec att ggc 163 

Phe Tyr Tnr Ala Glu Val Gin Gly Pro Tyr Glu Thr Ala Ser He Gly 
10 15 2 0 



.:gg ct t gaa et c gaa gaa ggg ggt gtg att gag gat tgc tgg ttg get 211 
Arq Leu Glu Leu Glu Glu Gly G 1 y Val lie Glu As p Gys Trp Leu Ala 
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gat 
A or 



V::G '-tiL A 1.= Gl:. Asc 



1 - : 



go ' :> i g : 



4 0 c > 



got g 



0 1 o . ) 1 : . Th r 



I J 



ico cag 



:-t 64 0. 



Le - 



gag 
G ..a 



gag : ' - : \ : zz.-x ggg etc a.-t : : : ggo gaa t i c 
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Trp Lys Trp Gin His Giy Asp Vai Ser Arg His Thr Giy Giy Asp Leu 
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gca gcg get ctt ggc cga gt g aag get aag ac: ttc gtt atg :cc at: 
Ala Ala Ala leu Gly Arg Val. Lys A La Lys Thr Phe Val Met Pre lie 
2. 3 3 2 3 5» 2 9 0 



97 9 
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c aaa gaa c - g 



- gag a j t .aaa e ict 3a t gt. ea a acag 



1 1 7 0 



Phe Gl 



j j. a ot 



1 0 > 


/ 0 






1 1 > 


3 4 0 






1 2 > 


PRT 






1 3 > 


1 . . c r "/ 


neoact e 


3u:n 



glut, am 1 '."earn 



; 0 0 > , 0 




oer As:a Ala lie .Pea hie. Pie Thr Trp lyr S-.r Gly Tar Hi, Gin Thr 
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13 o 13 : 3 14 0 
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1 o 5 1 7 C 17 3- 
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lie Phe Thr 31n Thr Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe 

L 3 J 19 5 1 9 J 

Asr: Gly Gly Glu Tyr Ser Ser His Glu Glu Val Ala Asp Gly Leu Ar ^ 
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Lys Gl:. Glu Ala Trp Arc: Arg Leu Gl.y Leu Glu P.er Lys Glu Ser' Val 

225 2s 5 2 3 5 24 5 
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Ser w al Thr Arg Val Asn Tyr Pre Gly Leu Pro Aso Asp Pro Gin Hi; 
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M5 



2 b b 



;iu Lys Ala Val Arg Val Leu Pro Ser Gly Gys jly Asn Met Leu Ser 
2 6 0 2 6 5 2 7 3 



3 he Slu Leu A.-.t Ala Thr Pr.:> Glu Arc? Thr Asp 31u IL 



Glu Ser 



eu Sei Leu Leu Thr His Ala Thr Ser Trp GLy 31y V a 1 Glu Thr Ala 
2 : i " 2 9 1 in. 



He Gl.a Arc: Arq Thr Arg Arg Asp Ala GH Val 7a.: 
3 1 ) 310 3 13 



;iu Val Pr 



Arq Val. Ser Val G.ly He G La A>?p 



i j 1 -a Asp? Le j 

33 2 



Tip Gl.a Asp Leu Asn Ala Ser lie Asp ley e- Val leu 
3 ; j 31 .3 



: 1 0 > : 1 

IP' : 61 

1 2 LNA 

: 1 .1 ■■ Go ryiteoa .::er i. um gl at ami .:: am 



. 2 1 ■■■ CP 



3:31 ::> J 



I gg ? t: a g: tteacacaaa ag: gca cage ::gg: eta: 
. ta ;i gyre ca t a era at tctg at tacagg ag '. * g : \ e * a 



a C 

iSt 



id o a :ac ge 
Asri Tn.r G 1 n G J 



t t : t:c act go a :.cg at: ::a c gc:e y: gg tat gag cc 
Phe Ser Thr Ala Ser lie Hi..? Ala Gly Tyr Glu Pr 
13 H 2 0 



163 



:: a: :.ac ta:: ggt t :g at: a a: acc cca ate: tat gee tec: ace ac: 
Asp Asp Tyr Tyr Gly Ser lie Asn Tar- Pre lie Tyr Ala Ser Tar Thr 

2 3 3.0 3 5 



:11 



tt? g::g tag aa: cc:. eta aac gaa c:g cgc aaa gge : ac gag aac act 259 
Pne Ala GLn Asn Ala Pre Asn Glu Leu Arc Lys 31 y Tyr Glu Tyr Thr 



4 0 



4 5 



gtc: ggc aac ccc acc ate gtg gca tta gag 



gtc gca gca 



Arg Val Gly Asn Pre Thr lie Val Ala Leu Glu 31r Thr Val Ala Ala 



3 0 7 



i3 ggc gca aag tat ggc: cgc. gca etc tec 
a Gly Ala Lye. Tyr Gly Arg Ala Phe Ser 

7 5 3 0 



gee atg get gc 
Gly Me: Ala Al 



acc gac ate ctg ttc cgc ate ate etc a . : 



'.3 l Cci c a . 



9 0 



gtc 403 



Thr Asp He Leu Phe Arg He He Leu Lye Pro Sly Asp His He Val 



100 
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112 



etc ggc aac gat get tac ggc gga acc ta: cgc ttg ate ga: arc gta 
Lou -3 L y Asn Asp A .La Tyr GLy Gly Tnr Tyr Arg Lea lie Asp Tnr Val 
1 0 5 1 1 0 1 1 5 



4 51 



etc a:,: gca :qq gg: gtc gaa -a:: a ec g:: g:t gat acc cct. g: : gt g 
?he Tnr' ALa T rp GLy Val 31a Tyr Tnr Val Val Asp Tnr 3er Val Val 
LA J " lis " 130 



4 99 



gaa gag gtc. aag gca gcg ate a tig gac aat ate aag ctg at:: tgg gtg 54 7 



31a 31a V: 
135 



,1a Ala He Lys Asp Asn Tnr Lys Lea Lie Trp Val 
14 0 1 4 3 



gaa at: 
3iu Tn: 

1:3 0 



ae:e a at: cca gea :* t ggc act ace gat: ate gaa gca gta 
Thr Asr. Pro Ala L-e Gly He Tnr Asp lie Gl. Ala Val 
155 160 16 3 



gee* aac 
A. i Ly,. 



= • • gaa gqc acc aac gtc a a:; ttg g*: t gtt gac aat act 
Thr (31a Gly Thr As:i Ala. Lys Leu Val Val Asp Aan Thr 

1 7 1 17: 1 t e 



tat: c:.g taa g cca ct. aaa etc ggc gca cat gca 
Tyr L< a Glr. Gin Pro Let. Lye Gly Ala Hit Ail a 

1 3 1 j 19: 



6 9 1 



:gc ar- 
ea.: In: 



a at. x " i tea aag gac att ceg 
5er Tnr Set Lett Ae ;:> tnr Pro 



ate:: eta 



- 91 
T re 



. 1 ?r 



■g act: 
..r Tnr 



tg: 



I//.: 



a ter 
tn.r 



aag a. 



age gcg 
Are Ala 



gca 
A 1 a 



A. - r: A: 



■ag 



2 1 1 



t t:g 

3 e r 



cu _ 
His 



• • e e t tgge 



teaag ac 



?61 



110 • -2 

"Ml - 3 4 6 

t ] A • PRT 

"M 3 • Ooryr.ebacter i um glutamheam 



a: ij ij • : a 

Lee; Ger Phe Asp- Pre Asn Thr Gin Gly Phe ;3er Thr Ala Se.r lie His 
1 3 1 3 1 5 

At a Gly Tyr 3lu Pro Asp Asp Tyr Tyr Gly Ser Me Asn Tn.r Pre- lie 
A3 2 5 30 

Tyr Ala Ser Thr Thr Phe Ala G.^n Asn A3 a Pro At n Glu Leu Ara Lys 
3 3 4i} 4 5 

Gly Tyr G lu Tyr Thr Arg Val Gly Asn Pro Thr lie Val Ala Lea Glu 
5 3 5 5 eO 



G In Thr Va 1 Ala Ala Leu G 1 u G 1 y A 1 a L y s T y r G 1 y Arg Ala P h e S e r 
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7 0 7 5 8 0 

S*t c;ly Met Ala Ala Thr Asp lie Leu Phe Arg lie lie Leu Lys Pro 

8 5 9u ?5 

Giy Asp His He Val Leu Gly Asr. Asp Ala Tyr Gly Giy Thr Tyr Arq 

1 0 0 10 5 110 

L<:u Asp Thr- Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 

".. 1 5 1 7 0 1 7 5 

A.-;}.' i Thr 7er Val Val Glu Glu Veil Lys Ala Ala He Lys Asp Asn Thr 

13 13 5 14 0 

2us Lea Lie Trp Val Glu Thr Pro Thr Asn Pro Ala Leu Gly He Thr 

17s " 1 50 155 160 

Asp :i.- (71c Ala Val Ala Lys Lt;u Thr Glu Gly Thr Asn Ala Lys Lou 

16 5 17 0 1 7 5 

"'7:.. A 7a.. Asp Asr. Trir Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys 

1 S I 18 5 19 0 

L< :u Giy Ala Hi-E Ala 3er Pro Coo. Thr Pro Pro Pro Ser Thr Ser Lys 

". 7: 7 o0 2 0 5 

Asp r :'hr Oreo The- 7::u Leu Ala A ...a Leu Trp Val Pro Thr Thr Arg Lys 

7 :-}> Thr Lys Asr. Cys Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser H is 



I 4 5 



' luryr.eba :o*i r lum glut ami cum 
i GO.-" 

v i) . . ( 70? ; 

r77LAC 27 6 : 



717 mi so feature 

_ 2 2 5 9- , 676, 687, 690, 691, 693 

7 2 8: - :i : a , c , t , org 

73 IS 7VG-.IANT 

^J..y.- 57a.. i = His or Gin 



S3 5: '/API ANT 

_35: 11 a a = lie, Thr, Asn, or Ser 
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?.l ■ 

2 1 - VARIANT 

22 - : 97 

23- Laa = Phe, Leu, Ser, Tyr, STOP CODON, Cys, or Trp 



:1 - VARIANT 

: 2 • : 9 r 

I ;! * y.aa = Val, Ala, Glu, or '71 y 



■:-;-)0 - : -3 

ig< iggct aqt tttacacaaa agtggacagc ttggtctatc a:tqc:agaa ga:cggt:ct 

*'.*.*. a .igacca tagaattctg attaca^gag ttgatctacc ::o ctt tit gac :ca 

Le: Ser Phe Aso Prt 



cag ggt tee :cc act 3.:: a leg a cac get ggg tat gat: 



;:i Tat Gin Gly Phe 3er Thr -Ala Get lie 171- Ala Gly Tyr Git. 



e tac tac ggt teg at: 



A.:;}) Asp Tyr Tyr Gly Ser lie Attn Thr' ^ ro lie Tyr- Ala. 3er T n r Tnr 



60 
1 1 ^ 

1 -V 



g:t tec a at:: 211 



.■ig aae get eea aac gaa ctg cgc aaa gge tae g<; 



Vt Ast 7; 1 a 2t. At". 



r Git. Tyr Tnr 



; g t a a : 



act: ate r ; ge, 1 1 a gae cag ate r t g ::a g; 



ir 1 le Val. 



A L a AU 



2 7 : 



cgc g- 



gge tgt ge. 



Ala Lys Tyr Gly Atg Ala 



tee tec gge a eg g ::: gta 
Ser Set Gly Met AG Al a 



c tec cat: act: a*; 



Phe Arg I Le I 

9 '3 



g.gc 



at,:: g: 



Lye Pro Gly Asp His lie Val 



gat get tac ggt: gga ac: 



ate gat at:: gta 



a Gly Aeri Asp Ala Tyr G.Ly 2Ly Tnr' Tyr Arg Gee lie Asp Tnr Val 



1 1 :■ 



1 1. 5 



ca tgg gge gtc gaa cat act get gtt gat a-: 



gtc gtg 4' 



Ttp GLy Val. G La Tyr Thr- Val Val Asp Ttr Sec Val Val 



123 



1.; 



1 10 



ji.-i g^a got aag gta gcg a no aag gat aac ace aag get gat et.t ggt. Di / 
3-1 -71.1 VaL Lys Ala Ala He Lye Asp Asn Tnr Lye Ala Asp Lee GLy 



14 0 



14 ; 



Ha a a 



1 5 0 



aat taa tct age act tea gca tt; 



gae att; : ■. 



Asn Gin Pro Ser Thr 
15 2 



,ea Ala Lea Pro Asp He 
1 60 



gt 
Al. 
16 



itn tqc aaa act tea ect gaa ag g cat caa ece caa gtt set 
Val Gys Lys Thr Ser Pro Glu Arg His Gin Pro Gin Ala Cys 



1 7 0 



17 5 



181 



t tg 
Leu 



64 3 
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aca dca cct t:q cat tec cca tac ctg cag can cca ctt aaa ant tnn 
Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa Pro Leu Lys Xaa Xaa 
135 HO 1H 



691 



qng fac 

Pa a r i 3 



■ag 

Jin 



7 03 



51 no H 
pin ; 
5 Ho P 
G 



yr.ebacteri um glut am i cum 



1 : VARIANT 

'• Aaa - HH or Gin 
r : 

1 : VARIANT 

:V <: :=: II.-:::, Tnr, Asn, or Ser 

i ; ■ 

] ■ ' VARIANT 



er, T y r , o c o r 



CODON , Cy.f- , or i rp 



H: 7 Va 1 , Ala, Glu, or Gly 
4 

■ oh.=. A Pv-o A = ^, t^v. v - r: I r: 



: r lie n : 



7yr GLu Pro Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro 



:ie 



Rnr AH 



:;er Tnr Thr Pre Ala Gin Aon Ala Pro Asn Glu Leu Arg 
3 :■ 4 0 4 5 



,ys 



n yr Glu Tyr Thr Arg Val Gly Aon Pro Thr He Val Ala Leu Glu 



a Thr Val Ala Ala Leu Glu Gly A.l.a Lys Tyr Gly Arg Ala Phe Ser 

•i : 7 0 7 3 8 0 

!>■ Gly Met AU Ala Tnr Asp He Leu Phe Arg He He Leu Lys Pro 

8 5 90 5 



las 1 Le Val Leu Gly Aon Asp Ala Tyr Gly G^y Thr Tyr 
1JJ 105 110 



Arg 



11-: Asp Tnr Val Phe Thr At, Trp Gly Val Glu Tyr' Thr Va 1 
115 :20 ^ 135 



Aup Thr S e r Va 1 Val G I u G 1 u Va 1 L y s Ala Ala II e Lys Asp A s n 

13 J 135 140 



Thr 
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Lys Ala Asp> Leu Gly Gly Asn tr>> Asn Gin Pro 3er Thr Leu Ala Leu 

14 5 15;: 15: 160 

Pre Aso :.:e Gl.u Ala 7a 1 Cys Ly- Thr 3er Pro gi u Arg His Gin P r 

165 170 175 



i . n Ala 



Thr Thr Pr- Ser HLs Se. 

1 : 5 



Tyr Leu Gin X a : 

1 :0 



;s Xaa Xaa Xa.i His Tnr 3 1 n 



- 1 0: ■ r i 

.11.:- 1 : 



LLA 

Oorcr.eoa :'t e r i. urn .^lut im leu m 



L- Clio 



cxa i: 2 1 



u:- -5 

r re t • : cgqtcaqgca : • i :r jr. 
■e eg^t :-a r ; cr::a'.eq-: ca -a ::gga- 



at • : * •• 



qacaz : r 



go:: yc: 

' • . y Ala Tyr 



gg: 



! : 1 \ 



gga aa: 



f:-c g 



r^a g::c go:: gar: at: 
a i a G ] "... .A ~ a A. .1 u A so lit' 



163 



Tnr 



grre ga~ re 
3 1 y Asp Let 



cog gee : j 



:rp: i ' t c. ,t :tq a::: qq 



qa a:c qt.. o gq: ctq ctq qac ate 
Asp Leu lie Gly Arg Tnr Gal Ol.y Leu Leu Asp Me* 
4 3 5 0 



25 9 



aa-:: get gat 
Asn 7,-i._ Asm 



zoo ggg qee :g,t t 
Arc: Gly Ala Are 3' 
60 



't tgq gt.g rtg ag :: aea ege 
a- T.rn 7a. 1 Met Ser Thr Are 



3d - 



aqa ttq aca r:a< 
Arq Lou Tn r H i , 



:tg ac: qqo gat tte ct t gae atq gat 
,eu Tnr Gly Asp ?ne Leu Asp Met Asg; 



Asp 
3 C 



355 



qce tgc gae qaa are tgq gg- ace ggc qtc qae aaq eta aaa. at: 



,1a Gys Gin Gl.u Tar Trp Gly Tnr GLy Va.l Asp 

9u 9: 



Leu Lys lie 



:: a a 
3 In 



4 0: 



itt q: 



a qq* geg :gc at:: gag ttq qc 



7a 1 Ai:i G.r/ Pro T.rp Tnr Leu Gly Ala Arg lie Glu Leu Ala Asn 



1 1 0 



1 1 5 



GLy 



4 51 



:at eg.; 



gat ege gg* geg atg egt gat etc acq cag 



Hie Arg Val Leu 3er Asp- Arg Gly Ala Met Arq Asp Leu Thr Gin 



geg 
Ala 



4 99 
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l: 



1 3 5 



13 J 



ctg -ttc 3 : 2 gge ate gat g-:g cit gca cgc aag gtt get ggg eg a ttt 
Lea Tie A. a G 1. y lie Asp Ala His A La Arg Lys Val Al i GLy Arg Phe 
13 5 1 4 0 i 4 5 



4 7 



g: ice gas gtg cag :jtg :aa a:.: gar gag ecg gag ct if aaa teg ctt 



uej Ala Vet Va.I jln Val Gin tie Asp Glu 



3 La le j L y e Ser L e a 
1 o :■ 



at.- uac gg-: 

1 1 -E A3 D 1' 1 \ 



etc :.r:t gge act :c: acc c* 



1. 7 



trc> '31 y Tar Ser Tnr 
L75 



gae at: att eet g ::g 04 3 
Asp I Le I Le Pro A a 
1. 3 J 



Ttg aat r 



Va I A I. a A: 

1 3 .:: 



ag^ gaa eg: ttg cag cag gt :: ttt age t -a 
Ser Gl.u Arg Leu G 1 n Gin Val. ?..ne 3er Ser 
1 =G' 19.: 



0:G 



ttt nag ;jgg 
le Glu 



r : : a r ' tag at:. 



Gn.r lyr Le . Asn eet. it: GLy G Ln 



3 L : 



:::t aet ' ; 
' re Tnr Trt 



3 3 a 



tat eta : :t cqa i 7 1 \ :■ : gge get: gat i :* 



Tie/ a 



Gly AG, Asp 



ag att 

G. n lie 



: :c a e g ga t 

Ge Met. Aao 



etc: • it it: aat j. 



g gat i r 



■ge? L 1 1 i a ::c at a-:: e 
G 1 y' G 1 a Tnr E le Tti r 



igt eg, a 



?g: 



ggt 



le Inr 



ga aau gat gt t 
1 v ..^ y As : /.a 1. 



:aa 



G It..; 



gg eaa aag 

ta GLr: 3y 
3 7 j 



gtt gag gta gea eg: 



..ft i.rt eg: 
Gne A ;ic> Arc 



?gt gtg gge ega a. : 



gtg gat get gt 



Val GLy Arg Asn Tyr Tea Val Asp Ala Val 
2 3 3 3 33 



yat att - 
Asp ! le H : 
t 9 :■ 



:g jg* rjag gat ttg gtg tag gag 



3 0 3> 



acc at :; a sc gag gc t 
Tnr He Tnr Glu A.Ga 



102 7 



30 a- 
A 1 a 
3 1 3 



eaa 3:1 tat eg c atg get egg gtg atg teg gag atg ttg teg aa: 
Gin Ai.a Tyr Arg Met Ala Arg Val Met Ser Glu Met Leu Ser Lys 



>1: 



33 0 



107 5 



Asp Ger Cys Asp 



taaggettta ccggcgetgg gtg 



^ea 

3 30 



1113 



3 1 0 - 3 6 

t 1 1 • 3 3 0 

3 12 • PF.T 

.: 1 3 •■ G c ■ r y n ebacteri 1 



im Glutamic urn 



4jo.> se 
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Leu Gly Ala Tyr Gly Leu Gly jlu Leu Pro 
1 o 1 o 



j y ? 3 e r Ala Ala 
1 5 



G lu 



Ala 



Ala Asp I Le lie G Ln Gly 31u Thr Gly Asp 

? ri o s 



j e u His lie r'rc 



Gin Leu Pro Ala Arg Gly Leu jly Ala Asp Leu 
:M " 4 0 



Arc Thr Va 1 



.^eu ^eu msj: 

o n 



Met lie Asn 7a. 1 Asp Aro: Gly Ala Arg Ser 7rp Va 1. 



Me* ,»er T:.: 



] ro oe:r 
7o 



Arq Leu Thr His Leu Thr Gly Asp Phe Leu 



Aso [let A.:P 



A 1 a 



Thu 



ij.t. y Liar o.i 



"/a 1 

9:- 



01 



a i a :;i.v 



1 0) : 



i Op 



Ala Aar CM y His A:a Va. 
Ill 1.2 



Ast . 



Gly Ala Met 
i a 



le AM:-.. G.Ly I le Asp An:; H i .■■ AM 
0 1 1 4 : 



11 - 



i 3 : 



so. b or. 



Aon Vol Ai: 



Tors Tyr Lea Aon 



: p ■ ; 1 



Gla Arc 



g Ln 



.Top Val 
2 1. 5 



Al.i Gly AM. Asp Thr' Val 



Gl:o lie 3 or Met 



n Val 



Gla 
> o o 



Asp Gly 



'M.a Tor 1 Le Thr 

;: i 5 



3er Gly Lie A:: 



Gl- 



Thr 
. : 5 r z 



-3 Asp Val V f =l Asp Glu Leu Leu G 1... Arg Pro Arq Clin Lys AT 



Val Ala Arg Phe ?ne Asp Ar< 

2 7: 2 G 



Gl- 



val. or, 

? o ■ 



2 7 0 
Ar g 



o "la! Asp Ala Val -Asp lie His Pro Gly (Gla Asp Leu Val Gin 



2 ^ c . 



3 0 0 



Tyr 

Gly 



Mor ::i.e Tor GLu Ala Ala Gl.n Ala Tyr Arg Me* Ala Arg Val Met S< 



:•■ i o 



31. 



MLu Mot Leu Ser Lys Asp Ger 3ys Asp Leu 
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210> 37 

>11 • 551 

712 ■ iONA 

:13.- Coryneba:terium qlutarai:um 



:2 J71 ■ CDS 

:732.- . 1 ; . . (32: } 

:2 2 3 ■ GXA0 21 ^7 

:-;-i0.- r'7 

gee eaa eg:: a ! g ::gc ttt. age ttc 



a eg:: :ag rag cgc ggc aqg ttc 
(71a Arg Me t Arg Phe Ser Pee Pre Arg Gin Gin Ar;j Gly Arg Phe 
5 1-7 15 



■1 * 0 - 

i Cy; 



; j a * ttc a ~ t eg :: :cj : • gag :aa i :t gte a ig gae 

Aso Phe rie Arg ? r :> Arg Gla Glri Ala Va.1 Lyi- Asp 

3 5 3 0 



gge • : : r ; 

G.. y c,lr. 7a 1. 

3 5 



7t a atq 



at 

73 



caq rtg q::: ace e 7 ggt: a 



; 1 a leu 7a 1 7;ir Me t 
4 5 



: .1. y A ; r. 



A la 



g a : 



aac: g a 1 t. t 
A?n G..u Le 



' ' • g -e gee a at: 7a a :a: 
?;ie 3 : . Ala Asri Gla Tyr 



ga ; 



gge e\c gg:- 



ace 7a a gea f.g g: 



j j_ n ..jOa i . 1 : \j 1 J 



2 0 



cqa g-. g • : • age aaa 



j Gy: Grp 3 i a Ger Arg 



7 .-.I Are Ger 31c 

3 : 



: 7 aae 7 .c gg: 



a ^es ^aa 



A :p 



gg.-. 



:e e_ • • 1 .a .;a: 

,'e.r 73a I. .-3 1a Asd 



gae :ca ga a gae aag aee aag ate tec 
Aep Pr:> GLu Asp Lys Tur Lys Phe Pne 



10 = 



gae t-o 



1 10 



g gat ea 
a as 



gge gee: rgc 



5yr Arg Gly 
1 1 5 



gge aac ggt 
Gly Tyr Gly 



tct tge eei 
Ger Ges ?.r< 



3 3 4 



Asm 



ga a 



:ge gea a,-rg re 



G : a Asp. Arg Ala L 



1 G: 



'tg gaa tt.g itc gag eea gge cgt 
'a 1 Gla Leu lea Glu Pre Gly Arg 
117 



at.-: gge gt g .gag tt.g tec gag gae 



14: 



:aq ctq :a>: 



lag :.ic tec 480 



Gly 7a 1 Glu lieu Se:r GLu GIu Leu Gin Leu His Pre. Glu Gin 



15 0 



1 .5 5 



16 0 



aea gae gcg ttt gt.g ce: tac eae eea. gag gea aag tae ttt aae gte 5 2 8 



Thr Asp Ala Phe Gal 

165 



Leu Tyr His Pro Glu Ala Lya Tyr Phe Asn 7a: 
17 ; 175 



t a a c a c e ttt gagagqgaaa a c t 
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.': 1 0 - 8 3 

J 11 • 17n 

.'12 ■ PR? 

_l.;i ■ Co rynebact er ium glut ami cum 



■ : A 0 0 



;i Arg Me: Arg Phe Ser Phe Pro Arg Gin 

5 1 J 



;in Arg Gly Arg Ph^ 



Ala Asp Phe lie Arg Pro Arg Glu Gin Ala Va.l. Lys Asi 
2 0 2 5 3 0 



V,:il Aiip Val Her Pro Phe Gin Leu Val 
5 4 5 



Thr 



Met 
4 5 



;iv Asn Pro 



A.l Asp ?n: Ala Asn Glu Leu Pne Ala Ala Asn Glu Tyr Aru Glu 



V^l His Gly lie Gly Val 
7u 



7 5 



Thr G I. a Ala 



Leu Ale 

3 H 



Hi: Ser Arc; Val Arg Ser Glu Leu 

8 1 9 J 



;a Asn Asp G 1 *■ 



;;p E5ne Asp 



Glu As 



/ s : : i r 



3 ne sue Asp 



A. a Aru Phe Ser Phe 



Gi.y Ser 
1 2 5 



A r g A I a L y s L e ' ^ V ^ .1 Glu L e u L e 



uo e i y Arg 



: 1 ■ - ' v. i 



^ er 
i r a 



1 5 5 



Val Leu Tyr His Pro Glu Ala Ly 
1 6 5 17 J 



s Tyr Phe 



Asn Val 

1 7 5 



2 7 1 



■ vnebact er i.um cut at am i cum 



'. 7 ' 1 ) . . ( 2 5 9 9 } 

rX:\ >2 1 5 8 



agaccagtgg cgc:ttqcct gtgtcgctsta ggcggogts.g aaaataaact acgaatgaaa 6(7 



agttcggg.-ta ttgtctaatc egtactaage tgtctacaca atg rc: act. tea get. 115 

Met Ser Thr Ser Val. 



act oca :ca gec c a c a a c a a c g c a cat tec :cc g a a tt: 1 1 eg g a : g eg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 
10 15 2 0 
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1 1 g gca a a c cat g t g 1 1 g ate g g c g a c gg c gee a t g gg c a c c c a g c t c 
Leu A La Asn His Va L Leu I Le Gly Asp GLy A L a Met Gly Thr Gin Leu 



;: 1 1 



c,ia ggr ttt gae ctg qa: gtr g a . i aag 5 at tt: 
Gin GLy Phe A-.o Leu Asc V.-i ] ■:; 1 ; L 



ga: 



Asn Phe Leu Aso Le r Giu G 



rtg gag 3>?q 



gt aac gag a: t 
ys Asn GLu I 1c 



gar a: : cue ret gat gtg ' : agg rag att 
Asp Fhr- Arg Pre Arc Val Lea Ar:j Gin I It 



ear rgc gee t a.-r ttt gar gee ggi get g,^r ttg gtt gar acr aat act 
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1 b; 
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U LI 


To— ' ; h 1 










71 1 :J 










3 1 5 










t ? ■": 




a 
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1 
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u 


Phe 


Leu Asp 


Ala 


L eu 


Al<a 
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His 


Yal 


Leu 
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Gly 


Asp 
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He 
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Thr >3 1 n 
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Phe 
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Lys 
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Leu Asp Leu Liu Gly 

r ■ | 

■■ : A r q Lin II e H 1. s A r g 



Pys Asn GLu lie Leu Asn Asp Thr Arg Pro Asp 
•:,b LO 



Ala Asr 



Ail Gl\. Thr Asn Thr 

3:: 



Ll.y Gys Asri Leu Pro A;- :. Leu Ala 



ri;"'J 1 v.r 



Asp LI- Ala Asp Arc; Cy. 



Leu Ali Tyr Ly\: Gly Thr Ala Val 
!■: 3 11 : 



Al.a Aivj Glu Val Ala Asp 'Liu Met Gly Pro Gly Arc: Asn Gly Me' 



A.rg ?h>- Val Val Gly 3- 



Thr L\\: Leu Pro Ser 



Glv Hi.-- Ale 



Tyr Al.a Asp :,eu A: \ i ! v His Tyr Lys Gl • 



1 6-; 



gj -.- :i« 



lh As 
I 6 



P Gly Gly 



a.o:. Al .a Ph. 
i '7 ■ 



A - \ • .jeu 



G.1 u 
L 9 A 



. 1 i.'.t v' s "i J 



My Thr 



O,-,- T 1 



2 l: 



G ] ■ 



Asp Glu Met Aer 



HI . 



Tvr L«; 



Ala A-p lie Are Val Aer 'Ail MeL Pro 



Leu An 



Gly Ays Asn Gly Ala Glu Tyr Pro Le-u 'Air. .Ala Glu Asp Leu Al.a Gin 



Ala Leu Ala Gly Phe Val Aer G ! u Tyr Gly Leu So.r Met 
2 !* . 3' a; 

7,-:.: 



Gly Thr Thr Pro Glu HA s Tie Arg Ala Val Arc Asp 



:■; 1 0 



1 1 \ 



Ala Val 

32 0 



Val Glv Val 



ilu Gin Glu Thr Ser Thr Leu Thr Lys I 1 e Pro Ala 



32 ^ 



P r o V a 1 G 1 u Gin Ala A e r A r g G i u V a 1 G 1 u L y s Glu A e p 



A 4 0 



■1 5 



/al 



1 1 a Ser 



Leu 
3 5 5 



:yr Thr Aer Val Pro Leu Ser Gin 
3 u C 



Th 

3 6 



Gly' lie Ser 
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net lie Gly Glu 

3 7 0 



Arq Thr Asn Ser A?n Gly Ser Lys 
3 7 5 3 -: 0 



Ala Phe Arq Glu 



Ala Met. leu Ser Gly Asp< Trp Glu Lys Cyi 7a 1 Asp 
< •: 7 7- J 3-5 



He Ala 



Lys Gin 
4 7 7 



Gin Thr Ara Asp> 



Gly Ala Hi - Met Leu Asp leu Gys 7a 1 Asp Tyr 7a 1 
4 77 410 4 1: 



Gly Arq Asp Gly Thr A3 a Asp Met Ala Thr leu A., 
4 7C 4H 



Ala leu Leu Ala 



Tru 



Pre I !♦=■ Met lie Aso Ser Th 



4 3 : 



Glu 
44 3 



Pro Glu V.i 



L e n rq Hr 



Gl u Hi 
4 7 



G 1 y A i g 3 ► ■ 
4^ 



le 7a 1 



4o 



Art' Gly Asp Gly Pro Glu Ser Are Tyr Glu 



Hi- GLv A..:: A.U 7H 7,7 Ala 



il Aro Thr A/..;-. Glu His 



ip 11.= 



. yr e . y ...en 



■' . ; : .1 



..:ys Leo. Tor Pre 7ro Ho Ser Thr Gly 



hr An.i a.: 1 a 



Asp. Gly He G Is.. Thr Lie Git. AH He Are (3.1/ 



Glu 1 le Hi ,. Thr Hr Leu G i y L- • . 



I L 



Sor Phe i,; 



o-u A sr. Pro Ala. Ala Arq Git 7e.L leu Asn S-r 7a 1 Pr 



_,-hu Asri Glu Gys 1 L e 37. u Ala Gly leu Asp> Ser A:.a He. Ala Hi s Ser 
7 7 7 - i J 0 6 0 5 



3 or 3ys He Hu Pro Met Asr. Aru I. 
o 1 J 6 1 3 



Asp Ara Gin Arq Glu 7.; 
63 7' 



Al.a Leu Asp; Met 7H Tyr Asp Ara Arq Thr Glu Asp> Tyr Asp> Pro Leu 

o3 5 6 30 6 15 64 3 

Tn Glu Phe Me. t GLn Leu Phe Glu Gly 773.1 Ser Al.a Al.a Asp> Ala Lys 

64 3 6:0 65 5 



Asp) Ala Arq Ala Glu Gin Leu Ah;: A.a Met Pro Leu Phe Glu Are Leu 
6 6 0 6'i'j 67 5 



Ala Gin Arc; He He Asp Gly Asp Lys Asn Gly Leu Glu Asp> Asp' Leu 
67 5 ooU 63 5 
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31u Ala Gly Met Lys Glu Lys Ser Pr:> lie Ala lie lie Asn Glu Asp 

n 90 6 5 3 7 0 0 

Leu Leu Asn Gly Met Lys Tnr Val 31y Glu Leu Phe Gly Ser 31y Gin 

7 i S 7 1 j 7 15 7 3: 7 



Ala lyr Le^ G I.u Pre ?ne Met 3 1. u Glu 31n Al.a 3ln A 1. a Thr Gly 

717 7 4 5 7 7 0 

Ala 3 In A.l i G i u Gly Lys Gly Lys lie Val Val. AU Tnr Val Lys 

7 7 7. 7.7 m 7 67 



7 7- 



lly T\ 



Val Val. Asn Leu Gly lie Ly-;. 31n ? re 

7 90 7 9 5 



8 j; 



Me*: Leu 7 . . Ala Ala Glu Gin His Lys Ala - } '7 is ". 
- • • 3 17 



3 1y Met 

7 15 



• Gly Leu L<:.. V.U Lys Sen Tur , 
B7V ■: 

1 • G 1 

7: • CKA 

.7 ■ Go ryi'.eba :*t er.i urn glut am L sum 



i ■ cds 

:i ■ ' : 7 1 ■ . . : - 9 - 

L7..7 ■ :-.XNjl.07.1 



;t*gtgggoa atetggtttt :.r :g:aa"::g tgtgggatga at::t:::.aaa aattcacatt 6C 



,a-:cacna:d agoatactgt t 1 1 a at t ct a tgctgtgggc ate art 

Me- Thr 
1 



eaa a :r get. 115 
3 In Ser Ala 



gaa etc att go: acc gca g. : 



g:a gac it:: ate ggc gac aa:: 



1.63 



to-> '3.1.u Phe 11-E- Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 



Ala Gin 



c oa 
o e :r 



gac act. :aa 
Aso Thr Glu 



aac ::: gga ggt gcc aca gaa 
Ae-u Leu '31;/ Gly Ala Tnr Gin 
7 5 



'11 



?ne H : 



gqa at a at. a acc: acc gtg a a a 



4C 



tt< 



gac aac g:c c: 



:5 9 



II-' lie Thr Thr Val Lys Gys Phe Gin Asp Asn Ala Leu 

4 5 3 ■ j 



cc g aaa tec ate ctg age gag gat aat cct ggg gga gtg :tg gtt ate 307 
Leu Lys Ser lie Leu Ser Gin As p Asn Pro Gly Gly Val Leu Val lie 
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gat 
Asp 
7 i 



gg: gac g:a tec gtg ace gc g eta gtt ggc gac ate 

GLv Asp Ala Ser Val Hi..:- Tnr Ala leu Val Glv Asr> lie 



7 5 



3 0 



att gca 
lie Ala 
3 5 



35 5 



gga ctt gga aaa gat eat ggt tag tee -ga gta ate. gte aa: 
•31 v :,e, G 1 y lys Asp His Gly T rp Ser Gly Val Tie Va : As: 



gga go: a 
G L y Al a 
1 0 0 
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ati- • - i gac t re gea gt : ate ggc -3 c: atg ace ttt gg* tgt aaa gee 

II- Are Asp Ser Ala Val lie 31. y Thr !le. Thr ?ha Gly Oy;; le/s Ala 

i • • o :io i i 
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gg-i a'C':; a a-:: ccg egg aaa tec act a a a act ggt tee gg ; 



Gly Thr Ash 
17 7 



Arg lyo Ser Thr lye Tar Gly Gee G] 
lit- 1 



gaa ega 

Gl.u Arg 



4 0 9 



ga< • 

As j ■ 



gta gtg g* a teg at: ggt gca at t ia-t 



Va I Va : Va I 
I 3 : 



1 v 



etc at.-* ee* gg: 
Gee* 1 1^ ? r. > G 1 
14 - 



Tvr 



5 4 7 



gta : 
'3 a 1 

1 5' 



ae gee gac. 
Ala A.:p 



ct ga gga at 

X. -a a .1. v Li* 

1 5 5 



ace gaa gee eea 
Ta r Gle AG: 3 re 



aag fa '3* 5 

-a/- : ' 
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aat t "a:it t *: tgacgaege i \ * \ 



62 1 



0> -4 

1 > 16 6 



Go r there ; :* t e r 1 uro a let. ami 



:ie Thr 3 1:. S-r Ala Pro '31a. ?he- t 1 - 



Thr Al : : Asp 



IL. I la 



Ala G 1. : 



i tr a J 



a.l.- . /a.r 



lye Gys ?ho 



3.1:t Asr Ai 



Ser Gl e At p 
6" 



s.r o a 



lly Val Leu Val He Asp Gly Asp Ala Ger Val Hie- Tor 

6 : 7 7 ^ 7= 



Ala Leu Val 



31 v Asvj I ie I : 



Gly 1*0 ti Gly Gys Asp His Gly Trp Ser Gly Val 



3 5 



I la Val As:o Gly Ala He Arg Asp Ger Ala Val I la Gly Thr' Met Thr 

1 : : 1 0 5 1 1 J 



?ha Gly Gys Lys Ala Leu Gly Thr Asn ?ro Arg Lye 



Thr lys Thr 



11- 



120 



lly Ser Gly Glu Arg Asp VaJ Val Val Ser He Gly Gly lie Asp Phe 

1 3 3 13 5 14 U 
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He Pr:. Gly His Tyr Va 1 Tyr Ala Asp Ser Asp Gly He He Val Thr 

13 5 IS 0 15 5 16 9 

Gla Al =1 Pro He Lye Glr. 

lr. : 



. 1 Ci . 
1 1. . 



: ,2 1 
jNA 

Hryneba :ter i um olutamicum 



n: • ■: i D 1. - . . r 5 98 i 
vs.- rF.:<Aj2 9:>6 



g- g ;:gca ate: gg* 
da ::;aca aqc-.ta ■ ; 



: :tcgtaattg totgggatga at'tcteaaa aactcacatt 60 

" g: r t :<:gttcta toe: q:.gggc ate act caa agt get 11; 

Me: Thr Gin Ser A 1 a 



::e a*:, gc : ace gea gac etc t 
Ph.: He A.; a Thr Ala Asp Leu Y, 



gac at:- ate ggc gac aa :: 
Asp 1.1- lie Gly A;:p Asn 



1 6 3 



cy 



gar: acr 
Aso Thr 



3.1. ri Phe Gin 



In Acn A 



: gg< : gg: gc: ; • a 

.. Gly Gly Ala Thr G la 



■a: gga a: a a: a ace. a • • gtg aaa 
!.i Gly He 1 1 e- Thr Thr Va 1 Lys 



g c 



Phe- Gin Aso Ac Ala Lea 



< age gag gat aa: ::c: ggg ggn gtg :• : j : z at:: 
t; Ser 3.1a Asp Asn Pre Gly Gly Val Leu Val lie 

o j 6 : 



jcG gg : gac g a :c: gtg 



:: ace gcg a gtt ggc gac: at.e act gea 
Asp Gly Asp A L a 3* r Val His Thr Ala Leu Val Gly Asp He He Ala 

H 7 5 3: 3 5 



gga ■ :t: gga a,:: a ga: :a: ggt tgg tee gga gta at*: gte aac gga gea 
VA.y Le ... Gly Lys Asp* His Hy Trp Ser Gly Val He Val Asn Gly Ala 



1 0 3 



eg i gac t c :: gea gte ace ggc ace a:g ace tt~. ggt tat aaa ge: 



He Ar •: Asp Ser Ala Val H e Gly Thr Me: Thr Phe Gl 

1 j 5 11 C 



.> - > - ^ > 



AL: 



1 1 : 

ct: gg * acc aac ccg tgg aaa tec act aaa act. ggt tec ggc gaa cga 
Lei, Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 

12 3 1 2 5 13 C 



: : • a: a gtg gta tcq att gg: ggc att gac ttc at" cc: gg: cat. :a: 
Asp Val Val Val Ser Ho Gly Gly lie Asp Phe I H- Pro Gly His Tyr 

1 3 5, 14 J 1H 
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3 1 c tac g c g g a c tct g a c g g a a 1 1 ate gtc acc gag g c g oca a 1 1 a a g 
Val Tyr A La Asp Ser Asp Gly He He Val Thr Glu Ala Pro lie Lys 
1 5 i ■ L : : 16 0 16 5 
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q tadt:.*:gttv tgacgacgea at a 



62 1 



0 : ■ ~j 6 
- - . ] t : ; 

; pat 



Go :vneb,icterium clutam Icum 



;r Al. 



Glu Phe He 



Ala Thr Ala Asp Lea V a 1 A s p 
10 15 



A. ;p Asri Ala Glr. 



Cys Asp Thr- Gin Phe Gin Asn I.e*. 

2 5 3 0 



Gl a 



Gly lie ile Thr Thr Val Lys Gys ?h*; 
4 0 4 5 



.ys Ge.r lie Lea Ser" Glu Asp Asn Pro Gly 
5 1 6>'i 



lea V-;.l Ile A.: 



Ala Ser Va 



\?r- " "J.i Thr- Ala Lea Val 

8 3 



I I o I ..<;: Al a G 1 ■ 



Gly Lys 



Al a 1 .1 e Arq Asp 



^ e r 

10 5 



Asp His 51 y Trp Ser" Gly Val 
9 1 9 5 

Ala Val lie Gly Thr Met Thr 



Le\i Gly Thr Asn 

12 1 



} ro Arq Lys Ser Thr Lys Thr 

12 5 



a Arg Asp Val Val Val Ser lie 51 y Gl;/ lie Asp Phe 
135 14: 



'r:- GL 



Tyr Val Tyr Ala Asp 
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Ser Asp 31y Ile lie Val Thr 
15 5 160 



Al ; 



Ly. 
16 



Gl: 



: In 



2 1 



OKA 



> r/nebi-.icter lum qlutam i cum 



1. J 1 ■■ . . 15 34 ) 

KN j(J13l 



:4 JU > 0- 7 

a a a a g c 1 1 ca a t o a a 1 1 c gg t. g t o c a t c c a a ca t g t a g a g t gg t g c g c g t.taa a a a a g t 60 
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tttcctaatt ttcattttct taaaaggagc tcg:caggac atg gca cag gtt atg 115- 

Met Ala Gin Val Met 



gac ttc lag git gcc gat ctt tea eta gca gag gca :ga cgt ca: tag 
Asp Phe Lys Val Ala Asp Leu Ser Lee Ala Glu Ala Gly Arg His Glu 
1 J 15 2 7 
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att cgt :tt gca gag tat gag atg eea ggt etc i:g cag etg e g :: aag 211 
lie Arg Leu Ala Glu Tyr GI.u Met Pro Gly Lee Met Gin Leu Arg Lys 



gaa ;.tc gca gac gag cag tct t tg aag ggc .gcc eg a att get gg: 



Glu Phe .Ala Asp Glu Glr. Pr> 



My Ala Are I le Ala Gl.y Ser 



r.c cac 



His Met Tr.r Val Glu Thr 
5 6 -' 



Va 1 



Thr Leu 



Leu Gly Ala Gl u Val Are Trp 



1-E 



Ser Tet 



gag re 
Glu AL 



g :-a 



■gee 
A La 
2 j 



g: t 
Va 1 



ggc 
g ■;. 



t Tg: 



g : c 
'2 - 1 



get \ r 



S - 



aa> 



g: j.: 



tug gag g : t 



Tyr 



I Le 



2 lu : i> 



^ \ • t g g eg :■ ga t g ag s g 

3e r 1 rp Isy Asp Glu Le a 
1 ?. J 



1^:: 
Asu 



^ • l r. 

Me:. LI- 
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ga:: gac ggc ic' ga : gcc a:::: atg get gtt 
Asp Asp 2 1y lis/ Aap Ala Tn: Met Ala Val 
1 4 2 " 1 4 : 



1 le Ar-q 



gg: 

1 1 ; 



■:::gc •;,:« 
A r i lie 



gag 

Glu 



G 1 r. 

1 1 2 



ggt etg gtt 
■2 Isy Lee Val 



gca gag gu 



t r D t re ."l i. a 



G 1 e 



m. 1 1 :Sl 



gat 
Aso 



Ser Asr.) 



t a t. 
Tyr 

17-; 



Glu Tyr I le 



g:;a t t .• etg ggt atg - 1 g t g t gag gtt 
Ala Ph- Leu 21 y Met Lea Arg '2 1 u Val 



171 



1 2 0 



gtt gta gag ttt gg t aae sgg -ggc aag ate gtt gag get gtt aag ggt 
ALa Ala 21e Pro GLy Lys Trp Gly Lys lie A L a G 1. a Ala Val Lys Gly 
1 7 2 12 2 1 2 5 
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gt c 
Va 1 



at- gag 
Thr Gl.e 



ga a 
G 1 e 



a s :: 
Thr 



Thr 



a :: z ggt gtg tat eg:: etg tat: sac 1. 1. z get 
Her 2iLy Val His Arg le a Tyr His Phe Vila 



719 



gaa 
31u 



■gaa : g :: 
Glu 21 y 
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gtg 

V a 1 



etg :c: : : sta gcg atg a ac jtt a a s gac get gtc 
Leu Pre Pee Pre Ala Met Asn Val Asn /Asp Ala Val 
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a c c a a g tec a a g 1 1 1 gat aac a a g t a 3 gq: acc age cac tec ztg at; 
Thr Lys 3er Ly= Phe Asp Asa Lys Tyr Gly Tar Arg His Ger Leu II.; 

2: :■ 2 11 2 4" 2 4; 



8 3 5 



: iac ggc it: aa/ ege gee a :: t gac at 3 :t : itg gg / ggc ~ a g aac gt :: E- 6: 3 



l.ly lie Asn Arc; Ala Tar Asp M«-t tea Me* 



.y Gly Lys Asn \ r a 1 



::tt gte r :i / g |t 



ggc gat gte ■jia: iag gge : q / get gag get ttc 931 



:yc 3 : c Tyr Gly 



Ala '31. a 



gac- g<: 
Asp ■■;.] 



;:,ag ; 1 / g a 



aaq r 



7M.a '3 1*/ Ala Ara Ya 1 Lys 



a:::: jaa ge: j a : ^ea a*:.: a a / 
Tar Gla. Ala Asp ? r :> lie Asa 



at 9 



Al. 



> =:g gi: gge r / *: 
Lea. Me- Asp Gly ly a 3-; 



a 1 ^ a . 



a • • jz c aac a a : 

Tar Val Asa G 1 . 



102: 



gee ate gag a 
ai a r 1 e 2; 1 ■.. A, 

1 : 



gee ac a:./ a. : a 

Ala A=-p I. 1.-- Val I. 



qca ^e ' j I 



g gac 10 7 5 



1 e I 1 e 



a: : / aq 

Gl a 



la M=e 



i ' ; . ; a g 1 x : ' : 

Me: Ly = Asa Hi 



ea 



1 1 2 



I 1 • 



: :: :i < i _ 



i le 



a 1. /: e r 



3 7 



j ' t 



:g/ ;aa: 



3 / 



I3t r '31 y Arc 3e-a Lie [ le '/a 1 2, 



'a 1 



ga. 
Gl ■ 



Mu Gly Arg 



1 9 



/*:*-. a ; 

L-a Gl , 



a / • a:c : : u /a? 
Ala Tar 3 1 v H 1 s 



are oe r sn^ 
4 9 a 



:t :: 



131! 



.ac tec t:.c g :e: ga*: cag a act -ge g aag .-itc gaa. ct 
3ea Pa- A Ma A~p Gla Tar M2e A., a 31a lie (31a. L>: 
4 1 0 4 1 9 



*.. t / ca .a a a i 1 . 
'-■ 3 



13 



gaa 
31a 



3«?a aag 
Glv Mia 



..1.;: gag aac gag gt<: 



age 



aaq gt: 



Tyr Mlu Asn Gla Val Tyr Arg Leu Pre My a Val 



;c ga-: 
a a Ast 



14 1. 



gaa 
31c 



aag gtg a/ a /gc ate ca : get gu g ga 



rgc ggt aag 



Val Al Arg lie H i r Val 32u Ala Lea Gly Gl.y Gin 2ea Thr 
4 4 9 4 4 3 4 9 a 



14 5 9 



gaa 
Glu 



/tg ace 
Leu Thr 
4 3 a 



aaq gag a ag get gag t<a:: ate age get gac gtt gea gg 1 / 
Lys Glu Gin Ala Gla Tyr lie ("My Val Asp *'al Ala Gly 

4 63 4 6^ 



1307 



: a t:c a a q /eg 



gag / a a t a c c g c t a c: t a a t q a 1 1 g t c a g catt g a g g g a 1 : 
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Pro Phe Lys Pro Glu His Tyr Arg Tyr 
-r.'O 475 



10.* 78 
47- 

■ . \ .c ■ PRT 

• . . 1 • Co rynebao.ter ium alutamicjm 
• : 1 00. • ;<8 

lh ; - Ala Gin Va 1 Met Asp Pre Lys Va.l Ala Asp Leu Ser Leu Ala Glu 
1 5 " 10 I-. 

A', a Gly Arg His r. lie Arg Lea A.", a Glu Tyr Glu net Pro Gly Leu 

2 ■; _ 5 ? 

Met Gl:-. Leu Are Lys Glu ?he Ala A.-p Glu Glu Pro Leu Lys Gly Ala 
:-5 4 0 4 5 

Arc ; le Ala Gly Lei' lie His Me: TLr 'Gl Gl n Th r /via Lea I i e 

5 j 5. :. 6 7 

G.: u Thr Leu Tar Ala Leu Gly Ala G.. u 'Lai Arc Trp Ala 7- • r Oys Ase 



'he 7>-,r Tar G Ln A, j • Glu Ala A. a Ala Ala Pie \ r al v.;;! Gl" 
3 : 9 : 9 

;Lor Val Gl- Glu Pro Ala Gly V,:..l Pro Va 1 The Ala "Lp Ly. 



■e:' ^rU U _ L Li i / :_ np 

1 1 5 



IT 7 



usp A^p biy 



I-Lu Ala Val lie Arg Gly Arg Glu Tyr Glu Gl a Ala Gly L.; u Va. Pro 

: ; 7 lso : - e : 6 o 

Pro Ala Glu Ala A .sr. Asp Ser Asp- Glu '7/r He Ala Phe Leu Gly Met 

105 177 0 17-, 

Lea Ara Glu Va 1 Leu Ala Ala Glu Pro Gly Ly= Trp Gly Ly= 11^ Ala 

18 0 1 - : 1 -0 

Glu Ala Val Lys G Ly Va.l. Thr Glu Glu Thr TLr Thr Oily Val. His Arg 

195 2 0'.' L0: 

Leu Tyr His Pne Ala Glu Glu Gly Veil Leu Pro ?he Pro Ala Me: Asu 

^10 215 22 7 

7,L Asa Asp Ala Val Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr 

_ 7 7 2 B 0 2 7 5 2 4 C 

Ar g His S e r Leu 1 1 e Asp Gly II e A s u A r g Ala T h r Asp M e o L e ' i Me : 

2 4 5 2 5 0 2 5a 

Gly Gly Lys Asr. Val Leu Val Gys Gly Tyr Gly Asp Val Gly Lys Gly 

2 0 7 2 05 270 
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Cy^ Ala Glu Ala Phe Asp Gly Gin Gly Ala Arg Val Lys Va 1 Thr Glu 

."'75 230 215 

A . , i As p i'ro II e As n Ala le u G 1 ri Al,i Leu Met As p G 1 y T v r Ser Va i 

2 9 5 20 0 

\V; . Val Asp GLu Ala fie Glu Asp Ala Asp lie Val I .e Thr Ala 

.-;('■■ " 210 ;;12 32 j 

Thr Gly /sn Lys Asp lie He Ser Phe Glu Glr. Met Leu Lys Met Lys 

321 330 22 5 

/u-p His /-Via Leu leu Gly Asr. 1 Me; Oily His Phe Asp Asn Glu lie Asp 

34 0 3 4 l : 22 0 

He-* Hie r Leu leu His Arc: Asp Asp Va.l Thr Arc Vhr Thr lit! Ly = 



! 1 Asp Glu Phe Thr' Prie 2er Thr Oily Arc 2er Tie lie Va.l 

2 7 2 8 0 

u GLy Arc Leu Leu Asri .leu Gly A sr. Ala Thr G.ly His Pro 

:90 39: 400 

. 1 Met 2er Asr. 2er Ala Asp Glr. Thr ' ..e Ala Glu I 1 e 

4 0 .1 4 1 1 j 4 1 3 

ie Glr. A:'. Glu Gly Gin Tyr Glu Asr. Glu w ul Tyr Arc !• a 

4 1 1 1 1 : 4 . ; j 

i 1 Leu Asp Glu 2\c Va.l. A.I a Arc; 1 1 e His Val G.lu Ala Leu 



,eu Lir Grlu Leu Thr Lys G.lu Glu Ala CM.u 
4 2 2 4 6 0 



4 70 47 1 



I C 9 

II • 12: 
1/ - :>na 

Mr - Gorvrieoae:terium a 1st am r sum 



- 0132 
_ _m ■ t 1 ■ . . ( 10:.} 
22 2 FRMAOOl 32 



•:4 MJ 9 9 

u.i : qtt. -gag gut. etc age ggr sag etc ace: gaa ctg acc aag gag cag 48 

Has Val Glu Ala Leu Gly Gly Glu Leu Thr Glu Leu Thr Lys Glu Gin 
1 1 TO 12 

qe;c uag t i c ate ggc gtt gae: : t t ce;a gge: cca ttc aag ccg gag cac 9 6 

A...,u Glu Tyr lie Gly Val Asp Val Ala Gly Pre- Phe Lys Pre Glu His 

2 0 2 : ">j 

2:C : g c t i: c t a a t g a 1 1 g t c a g c attgae aga 12 8 

T y r A r g T y r 
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210'- 10 0 

211 • 3: 

212 ■ PPT 

213 - Gorynebacterium glutami :um 



MOO ■ : 
11.:. 3 '.'a'. 
1 



Ala leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
5 1 0 1 5 



;iu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 



.Ml ■ 1 M 
2 11 ■ 11 M i 

213 il;,ryneb.3';:ter 1 um Qlutami :um 



0 '.)..{ 1336) 
XAO 11-7 1. 



4 0 1 1 



at ::: a a t t ■:: g g :.gt.c:a c tec a a c a t c t a g a g t g g t g c g c a 1 1 a a a a a a g t 6 



' ' o :taa^ + tt 



:. c t . dd a a. g g age 



:g_ce ngga a:q qca 
Met. Al . 



Val Met 



lac ' tc 
A.3 P Phe 



q ctt gee ga: 



t -a eta jCd. gag gea gg a 



:s V.3 1. Ala Asp Leu Ser Leu Ala Glu Ala Gly Arc: Hi- 



aag 
31n 



1 6 3 



gea g a g t at. g a g a t g c e a g g : 



a eg ca-: 



:g:: aag 



^ra L«'U ALa Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Are Lys 



* tt: gea ga :: gag eag cot ttg aag gge gr.c ::ga att get gg: 
G.H Phe A.i.a Asp Glu Gin Pro Leu Lys Gly Ala Arg lie Ala Gly 

1 0 4 5 5 I- 



t :t 
Ser 



ate: .:ac a* g aeg gtc eag ace gee gtg :f. att gag ac: etc act. get 
He His Met Tnr Val Gin Thr Ala Val Leu He Glu Thr Leu Thr Ala 



ntg igc get gag gtt egt tgg get tee tge aac att t:.a tee ace: :ag 3 5- 

Leu illy Ala Glu Val Arg Trp Ala Ser Gys Asn lie Phe Ser Thr Gin 

7 0 7 5 1 z r 3 5 

gat gag get gea gcg get ate gtt gtc gge tec ggc ace gtc gaa gag 403 

Asp Glu Ala Ala Ala Ala He Val Val Gly Ser Gly Thr Val Glu Glu 

9 u 0 .:. 1 0 'J 



e e a (get g g t gtt oca g t a 1 1 c g e g tgg aag g g t gag tea e t g gag gag 451 
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Pro Ala 31y V -i 1 Pro Val Phe Ala Trc» Lys jly Glu Ser Lou Glu ]lu 



1 .(5 



11 



1 1.5 



tac tgg tgg t to it:: hc cao ato tt :: a :\o t gg ggt gat ga^ ctg :ca 
Tyr Trp T rp Cy.: Ho Asn Glr. IH Ph- 3-ar Trp Gly Asp 31u Leu Prr 
12a 1 2 - 1 a a 



4 99 



sa: a:.. ; at.;- ::*. o a -a - 7 ; : pi • g p. --a • g • : 3 atg ] a a gt t a :.. t : a- a 54 7 
Asn Me: 11.-- L-a. Asp Asp Gly H.y Asp Ala Tor- Met A 1. a V a L I Le Aro 
H : 14 9 1. 4 5 



gg: :g :: gaa t.,a: a.. : .: \ 
Gly Arg Gla: Tyr -3 L u Glr 



arc: g:r " 1 :p.t : : , : aa i g a * p, :: : : .; aaa 
Ala Gly Lou Val Pro A L =. Gin Ala Asn 

: 6 :■ L 6 : 



gat t or ga: p.r! ta :: a: ;■ 17c a 
Asp Ger Asp 'La Tyr I 1 e Al,i 

1 ; : 



pic .:a : :tg ag:: 1 ng gtt 
My ::• •• Leai Ara aLu Val 



get gra gau 
A L a A 1 a. La.. 



go a a 1 ; tgo 

71 y Ly.a Trp 



1 : • ::i 



lag ga::* :p:t :a : : r. 691 



A. i 1 ;1U Al V ,1 

1. 7 



'3 L y 



gt a ura : 3 g 



. r Tor Tr 



\L: 1 -A i 



Tyr- Hi:E Pro 



A 1. , 



gaa gaa g op : 
Gla GLo ]l 1. a 

I 1 : 



go Phe 



a I .as :\ 'or, - a 



Va I 



J - - a a O ; - 

A • : Aso Lao 



oa li.i.s 



::t g at 

L::j lb 



Gly He Asia Arg Ala Tar Asp 



aa Me~ Gly GLy Lys L.so Val 



V- " tga a a* 



,eu Val 



* a ■ ; j - * go : 't g ag ap 



y Tyr oly As P YH aly Lys Giy Gys Ala 



u a . 1. a pro 



gac gg • a 3 a ar jo g ; 



gtc a^o :r 



Asp 1 y GG : 1 GLy Ala Arg V.= 



oa:: a a - 979 



Va.l Thr Giu Ala Asp. Pro lie Asi 
7 a ■" 



gear ot: a a:* o: g aata: gar pia ta.: 

Ala Lea Gin Al,:: Leu Met Asp Gl.y Tya 



at; uaao ao: gtt gat gag 
Va.l Va 1 Thr Val Aso Gla 



gco ato gag 1 u • ga~o 
Ala lie Glu .Asta Ala 



31: 



3 J L 



ate g ar o acc ■ raoa 
I Le Val II e Thr Aia 



GG : 

Gla 



/ash ^'/s 



asr 



102 7 



10 7; 



ato at: tea 



gag r.ag a: 



;tq aac oar car: got otg otg 111 



He He 3er Pho Glu Gin Met L-au Lys Met Lys 



Asp His Ala Leu Leu 

7 4 j 



g g r- a a o ato j-j*: :ac 1 1 r. gat a a t. gag ate gat . : t. g cat t. c c ;:a t g 1 1 g 1171 
Gly Asn He Gly His Phe Asp, Asn Glu He Asp Ilea His Ser Leu Leu 
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34 5 



35 : 



:ac ego gac gac gt : acc cgc acc asg ate aug :ca cag gtc gac gag 
Hi.? Arg Asp Asp Va L Tnr Arg Thr Thr He Lys ? r ^ 31n Val Asp Glu 



3* 



37 J 



1219 



:cc ac- ggt tgc tec at:: ate gtc st g t et 
G • o T.nr Gly Arg G-'- r II.-: 1 lie Val Leu 3er 



gaa ggt j g s 
Giu 31/ Arg 



3 3 :j 



33 ; 



126: 



tt.g aac r..: ggt aa:: gee acc g ga :ac tea tea gtc at a 

.eu Geo Asn Leu Gly Asr. Ala Thr- 3 1. y Hie Pro Ser Pee Val. Met 



3 3 J 



3 3 



4 o : 



1 3 1 5 



a a t. cr etc gee ga: eag ace a* t- g;-g tag r.c gaa ttg tt.c taa a a : 
Asn Ger Phe Al.a Asp G.l :t Thr He Ala Gin lie 3Gj lee Pne Gin Asr 
4 1 : 4 15 41 "' 



1 3 6 3- 



• i ; :i .• ; • H ' ; • gag aac gac r • t. a tg: 
Ge. Gly 3 1r. Tyr Git. A.-: r. GH Va 1 Tyr Are 

4 . . 4 :-. j 



15 96 



:2 1 0. - 102 

: 2 1 1 . ■ ■] 1 2 

.2 1 2 ■ PF.G 

.2 1 3 • Go ryr.ebaote r i um olut ami.com 



da Gin Val Mo- Aso Pre .2 



Ala Aep Lo 



Ala Gl v Arc H c= 2; 1 u I.G: Are 



Glu Tor Gl 



1 1 ■ 



Gin leu Are 



J L . .'1.1 a 



L 



A: i Glo Ala Gly 3er II- H.i.i [5e 12 . r Va.l Gin Thr A. La Val leu lie 

O'J 3: 5 J 

Gly Ala Glo Val Arc Top A.L a Ser Gye Asr. 



:r leu Tnr Al 



■ A ut'J 



Glo Poo Gor Tnr Gin Asp Glu Ala Ala Ala Ala He Va.l Val Gly Geo 
v 1 9; 

• 1 y Tnr Val Gl.u Glo ?r<: Ala Gly Val. Pro Val Phe Ala T rp Lye Gly 



1 3 0 



11C 



3.1. u Gor Lou Glu Glu Tyr Trp Trp Gye Ho Aen Gin lie Pno Gor Trp 

115 1 :j -j 12 = 

Gly Asp Glu Lou Pro Asn Met. He Leu Asp Asp Gly Gly Asp Ala Thr 

1 Z-. u 1. 5 3 1 4 0 



Met Ala Val He Arg Gly Arg Gl u Tyr Glu Gin Ala Gly Leu Va.! 



14 : 



15C 



15 



1 6 0 



Pro Ala Glu Ala Asn Asr Ser Asp Glu Tyr He Ala Pho Lou Gly Met 
1 6 5 17 2 17'. 
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Leu Arg Glu Val Leu Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala 

180 18 5 J lVo 

Glu /via Val Lys Gly Val Thr Glu Glu Thr Thr Thr Gly Val. His Arg 

19 5 2 0 0 2 Ci :• 

L-u ':'yr His Phe Ala Glu Glu Gly Val Leu Pro Phe Pre AO.^ Met. Asn 

.10 215 2 20 



Asn Asp Ala Val Thr Ly; 

2 " S ? 3 0 



r/s Phe Asp 



GLy Thr 
2 4 ■") 



A.rg Lis 8er Leu Tie Asp Gly lie Asn Arg Ala Thr Asp Me:. Leu Met: 
2 40 " ' 2 00 150 



L.v GO 



- ri v a i .^t 



u Val Gly Tyr Gly 



.0 .) G.l u /via Phe Asp Gly Glr. Gly Ale 



A i j. . nr <.A j 



.• \ i < i r \ S 



: l e ; 



\o . i s-\l. >a 



Leu 'Air. Aid leu Met Asp G.L/ Tyr Per V. 



:'hr /a 1 A. v. Glu Ala 1 .1 <- ? Glu Asp Ala Asp i l.< 



I i e '/hi' A 



Gly .-A- :: Pes Asp He 1 1< 



'he Glu Gin Met 

3 0 0 



Met 

•;3 0 



■ 4 /■ 



,sn o.. u Lie A.: p 

3. j 



::• •* Li- Per 



:.1.S ,,r : r.:fp ^:?p 



Thr P.r ; Thr Thr lie 



CM.:. Va.l A, p Glu Phe Tr.r Phe Per Thr 



Per A. e lie 



Glu Gly Arg Leu Leu Asn Leu Gly Asn Ala Thr G..y His ?r<: 

o 9 o :-. oo 4 ■ ) 



Per Phe '/a.l Met: Per Asn Per Phe Ala Asp Gin Thr Me A..a (Glr. lie 



4 10 



110 



Phe Gin Asn (Glu Gly Gin Tyr (Glu Asn Glu Val Tyr Arg Leu 

42 0 4 22 4 50 



1 l: 



: 2 1 : 



0 " 



:i;a 

V.r ynebact er iurn glut ami cum 



■ 1 1 ) . . .-23: 
RPTJ0 2 06 5 
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cacccggtga tttcgcgaac :ttgaaacat cgtcaqaaga ttgccgtgcg tcctagccgg 



ga:c:q-:a:g ttcggctcaa gcagaaagtc :ttaa::tca: at; act tec aa : ttt 

Me : T .1 r Ser Ae n ?ne 
1 



1. 1.5 



tart :c: art g:c gg:. c:.t cct :gc at;: gga- 

Se: 3er Thr Val Ala 31y Lei Pro Arg He G 1 j 
10 13 



gcg aag ?gt gaa :c ^ 
a Lye Ar;i G 1. a Leu 
7 ") 



aag :t: 

Ij V 3 Phe 



g?g etc ?aa gg.: 



.gg sat gg: 



gaa ggr. egc g^ 



Ala Leu GLu 3Ly Tyr Trp Asn Gly 3 c r lie 31a 31 y Arg Glu 
.1 5 3 'J :: 



2 11 



t gcg :ag ao 

:u Ala GLn Thr At a Arg GLn 
4 -j 



g ? :: :g: :h :r..g gtc a a:: act 
e Val Ace Tn: 



g :: a t ::a g a : 



A 1. 



Ar IJ 



< : ^ ttg gat. 
;r Gl.y Lea Asp 



il ?r 



A 1 a Glr> 



Tyr 



ga g : 



.a: g 



gat a g - r a*::. 
Aeo Thr Ala Ala 1 le 



3 1a. Ar: 



I le A La 



gat. 
A so 



?a 
3 1 : 
3 " 



gg? 
31 e 



a: *: : : • 

L 1 .:■ A • r 



J -J 



: t t g g :: 
r.e Gl. c 



get 
A 1 a 
1 J :■ 



:: g : 



G ? 
r: i 



3-G 
3 1 ' i 
1 1. J 



Tnr 



aag t g>: 

1 2 ■: 



ga f 
As 



a a ? 
Ae n 



Tyr 
1_ : 



H 1. 



g ::c g 2 ::: 
Gl'.. Lea Ser 



cat a:a 
Acp Thr 



?gt. 
Arc 



Tt.-: 
'hi 



t: t.g 



gat 
Ast> 



gcg 
Ala 



gcg etc att ; -a gat. 



3er Ala 2-,. Tie Gl ■ 

14 3 



c gt 
Art? 



tg:: ?at 
Gye '31: 



gt * 

Ya 1 



cgt gg:: gtt 
/if a G 1. y '/.a .1. 



a at. 

Aen 



gc. 

At 



Arg 

1 3 j 



g t tt 
Yal 



g art get 

c Yal. GLy 
16 : 



act 
Thr 



?ne Let 

1 7 ■: 



get 
A 1 a 



cge 
Arc 



act gat gg 
Thr Act 



aat 



3 ley 3er Asn Pr< 

: 3 0 



i:u Aeo H i s 



gca 
Ala 



ct g 
.Lee 



?he 



G.lu 
1 ?u 



V- 

Y a 1 



tac crag 



at?, aaq 6 =* 1 



Tyr (31a Arg La. Tie Lye 



::t 
■i'.r 



tie Aap 
2 0 0 



act gag t.gc gt t cag ate gat gag cct gt:g ttg gt ? ace 
Thr GLu T rp Yal GLn lie Asp GLu Pre ALa Lee Yal Thr 
2 0 5 2 I 0 



7 9 



gat 

Aep 



att get 
Yal Ala 
215 



Pre 



gag 

Glu 



ttt 
Val 



gag 
Glu 



?ag gtc ege get ggt tac ace act 
Gin Yal Arg Ala Gly Tyr Thr Thr 

225 



737 
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tt g get aag cq: gat gga gtg ttt gt a aat a:t tac tt: ggc tct gg: 
ALa Lys Arg Asp Gly Va L Pne Val Asn Thr Tyr Phe Gly Ser Gly 

2 :-; :■ " 2 2 = 2 4 :< 2 4 ■ ■ 



ga: :ag gcg aag aac ac: ::t: gcg ggc arc g ga: cat 
A30 Gin ALa l>aa Asn Tar '^j ALa 3 L y lie GLy Lea 

2 5 2 2 5 5 



gg-: 



:t-g 

Ala 



a t t 

1 1 e 

2 6 j 



gga 



8 c . 2 



v * ?aa tatg gaa .; : : ::a: gga g~ a ac: ga g 
Val Aso Lea V.tl Thr His G 1 y Val rhr 21a 
2a5 27 2 



.la 



ge 
Al 



: gg 
Trr. 



aa? ggt 92. 1 



ga a 

G 1. 



ga g 

glu 



.g r..g get ; : z, :j a : c. " ge: ga: }g: 



Leu L>aa Val. ALa 



Me Val Asp Gl.y 
33 2 



age 
Arg 



aac 
A s a 

A 



it.: egg :g : 97 9 



ga:: i :.ge yv : •: 



ALa ALa Leu A. La 2 - • : 



aga: 

3 3 7 



:: g 



g a: a 
Ala 



ALa 



Giv Pr 



uea: gea g:. g : 
I. Le A. a Val 3 



ar Tar Ser 77/ s Ser 



Hi . 



g: : 
7 r a 1 



gag g. 



gag aa 

G 1. a As 



gag- g: o • ; - ga>: 



^ - j a 

3 ; j 



7,: 



L 1 2 



; i v 



: a: 
Ays II- 



:: gaig V • aa: 
rr a La. Val Ly.: 



gee gas ga 



L .1 7 7 



V., Gla 



L ..e 



ga.:: a • : a;:*:. gee 



A 1 . 



1 2 1 



AL : 



Arg Arc The Ser 



a : ag: 



xcc : /-. 
V.r Al. i 



I le 
a 3 : 



gaa 
G ...a 



12 6' 



gg z sg:. age eg: aga. : a :.: ccc aac ac: ::g: get acg a: g aag 
Gl.y /Arg 3»;r /Arg Gly 2er ?he Asp Tar Arg Val Thr Leu G.n 



gag 
G In 

4 0 : 



L7 1 1 



a a a 
a y .e 



: a 
'r a 



a:e.g g.ig a.t: 
Leu G 3u Leu 
4 1 a 



'ro A. I. a Lei 



■>rc Tar 
4 IV 



aa g ace a> :a cc a at: eg:, act gee a ga: g at. 
Glra Thr Pro Ser iLe Arg Ser Ala Arg Ala 



Thr 



cgt 
Arg 



at t. 
L le 



42 5 



4 3 0 



gat 

Gly 



Arg 
4 3 5 



4 3 D 
a .a g 



gaa 
a ^ a* 



1 3; 6 : 



14 11 



at a 
I le 



Thr 
4 40 



gag aag caa gaa gag gaa a:q cgc gaa gaa ate ga: 
GLu GLn Tyr Glu Glu ALa Met Arg AG a Glu Lie Asp 
4 4 5 4 ^ 0 



1 4 5 9 



ca:.g gtc at a: gaa aag aag gaa gaa act gg: cet ga: gtg ttg gtc cu< 
Leu Val lie ALa Lys GLn GLu Glu Leu Gly Leu Asia Val Leu Val Hi:. 
4 5 5 4 6 J 4 6 .5 



1 5< 0 7 
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ggt qag :ca gag egr aac gar at 5 gtt rag tar tt: tct gaa etc :tc 
51y U j Pro Ar 5 Asn Asp Me: Val Lin Tyr Phe Ser 51u Leu Leu 



4 7^: 



4 7 5 



4 : : 0 



4 8 5 



1555 



gar ggt rt r ::a a ;: :: gee. aa : ggr tgg gtr caa age: :a: g gc trr 100 



Aso ;i\ 



Leu Ger Thr Ala As: 
4 9 7 



y Trp Val. Gin Ser Tyr Gly 3e 
4 95 5 7 7' 



r g r. t g t g - 
Ar- 1 Oys V, 



4- 



gga a^r gtt trr rgr r r g eg 



irg Pre Pre V - 1 Leu Phe Gly Asri Val Ser Arg Pr:> Ala 
>05 51 j 515 



rra a: g 
Pro Met Tn: 



■4 4 



rag 1 31 r :f :a r a g age re g arc rag aag 1G99 



Trp Phe ;i.n Tyr- Al 



ji.ri oer 



u T.ar 



r a * 

Hi, 



- 7 4 ? a 



4 1 v Met; 



a r r jgt r r 
47nr ■ Jl y P r- 



gtr i - r a ' 

Val Phr i: 



r : t gra * ;i : 
:,eu Ala Irr 



1^4' 



' - 4 - t 



4 V. 4 



a-::: 1 r 
T;ar Al 

5 o J 



' * rt j • « 

'jl.'i / a I Ala 



g • 1 : 1 j ' :r a a 



at. 
[ 1.. 



4 ~- ' 

'4 1 



r 1 e : j ■ 



g : r :? a t g a 
Val Aso el 



Ala I 1 e Ar 3 7 1 

4 ' 



4^ - 



aag :; re; grr • 



r.g 

LeU 



: g :x ■ : r 



■4 " 4 • ; 1 



T:.: Al. 



Trr- gra 



,.e P 7*1. 



■3 . :i l 



i i a Tn r \\ i.a Met 



■4 a.g 
'4 1u 



• a a itg a t : *: r r e 
Ma Val lie Ger 3*. 



4 gtr a* • g::g 
r Val Tl.e Ala 



gat 
Asp 
64 7 



gee 
A.I a 



■ lat 



at r ace a re at r gaa jca 
VM Tr.r Ttr I le 51 , Ala 



Al a Arg 

6 5 7 



gar atg t .1 J r. ; 

Asc Met Gin 4 La I 



2 ")8: 



get 
Ala 



Ma 



Leu Lys 

6 t e 



g g-t * 



aa : 

7 : 



gg- gt: 



Ge"'"- 
Gly 



5 7 5 



gt( 
Va: 



7 5 1 



tgg 
Trr 



ate ear trr 



:te rrt 



iaa gtg ga<: 



rp I 1 e His Ver Pre Arg Val Prr Sec Ala Gl.r. Aye Val Aep- 



gge 

(41 y 



L 17 9 



r l e 
Leu 



gag get gra rtg rag 



:ge rag etg tgc 



: gtg gat rc 

,eu Glu A La Ala Leu Gin Ger Val Asp Pre- Arg Gin Leu Trp 

4 5 7 5 5 7 j: 



gtr 
Val 



LL27 



a a r c c a 



gar tgt ggt rtg aaq arc rgt gga tgg rra gaa gtg gaa grt LL7 5 
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Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp* Pro Glu Val Glu Ala 

7 10 7 15 720 725 

tec eta aag act etc gtt gag tec get aag cag get cgt gag aaa ate 2 32 3 

Ser Lea Lys Val Lee Val. Glu 3er Ala Lys Gin Ala Arg Glu Lys lie 
7 3 0 7 3 : 7 4 0 

gga gea act at.c taaattgggc taecgecagg oa: 2358 
G :.y Ala Thr I l.e 
7 4 .3 



7 10:- 104 

: lie 745 

. 12;- PRT 

. 13:- Coryr.ebacter.i.um glut.ami.eum 

■ :4 00- 104 

H>'t Thr Ser A. n Phe Ser Ser Thr 7 a L Ala Gly Leu Pre Arg lie Gly 

1 5 1 j 1 .3 

A. a Ly? Arc Glu Let. Lys the Ala Leu Git. Gly Tyr Trp Asn Gly Ser 

2 0 2 3 ^ " 2 0 

: . e G.l.c Gly Arc; G.l.u I.« e Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
• 5 4 0 4 : 

A..- he: A.- o 3e.: Le ^ S*:.et Gl v Leu Asr> 3er Val ? r o the Ala G i v Arc: 



Yt Tyr A.?p Ala Met Leu Asp Thr Ala A L a lie Leu Gly Val Le 

7- C 7 : e 

G.u Are P;te Asp Asp I Le Ala Asp His Glu Asn Asp Gly Leu ?r 



V:.. Trp l.e Asp Arg Tyr Phe Gly Ala. Ala Arg Gly Thr Glu Thr Let. 

1. 0 0 10: 11 0 

Pre Ala 3 '. n Ala Met Thr Lys Trp Phe Asp- Thr Asn Tyr His Tyr Leu 

l:g 12. ' 12 5 

V,i 1 Pr:- G:u Leu Ser Ala Asp Thr Arg Phe Val Leu Asp) Ala Ser- Ala 

13 0 1 3 5 " 1. 4 e 

Lea lie Glu Asp> Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 

:i: 130 15: PL 

Pre Val L- :u Val Gly Pre Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 

1 6 5 170 175 

/,-;r Gly Ser Asr. Pre Leu Asp* His Leu Pre Ala Leu Phe Glu Val Tyr 

Id; 131 190 

lit. Ary Leu lit Lys Ser Phe Asp Thr Glu Trp. Val Gin lie Asp) Glu 

1 ' * 5 2 0 0 2 0 5 

Pro 2.1.7.. Leu Val Thr Asp Val Ala Pro Glu Val Let. Glu Gin Val Arg 

21"- 2 15 2 2 0 

Ala Gly Tyr Thr Thr Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr 
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.130 



2 35 



Phe Gly Ser Gly Asp Gin Ala Leu Asn Thr Leu Ala 
24 a 2 50 



lie 

25 5 



Leu Gly Ala lie GLy Va 1. Asp Leu Va 1 Tar His 21y Va 1 Thr Gls 

2 60 2 65 2 7 ") 



Ala Ala Trp Lys GLy Gl.i 51u Leu Leu Val Ala Gly i le 

27: 22 J 28 5 



Asv GL 



Arg 



Asn II;:- T rp A::: 2hr Asp Lea Oys Ala Ala Leu .AL a 
2 90 2 9! 30 0 



Arg 

30 5 



,eu Ala A-.', Are Gly Pra lie Ala Val 3er Thr Jer Gy... Ser 



Va 1 P r a T y i 

32: 



.a la (::.. u Asn 



Arg Asp Tro Le.i A I., a Pa- • 11 y Ser Glu Lys He Thr G.u Va I ly. 

3 24 3 2 3 J 



35 5 36 9 



Asp A. 



A.l a 



Ar a Arq Tar Set' ?ro .Grg 

3 S ( " 



Ah 



..• • . S r ! Ar a ,a"; ; 



■10 : 



u : • • Pre A 1 a Leu 
■1 1 : 



l nr 

4 1 i: 



it- 'jiy oe.: lit— , .,.iaa ± n : r r > 

4 . A 4 2 



-i J. :l j-\ f U / i , 



Leu Arg Lyi G_u Ge r lie Thr Leu c ; 1 u Gin Tyr L.u 
4 3 5 4 4 0 4 4 a 



Glu Ala. M 



Ar g Glu Glu He Asp Leu Val IH 
4 5C 455 



Lys Gin Glu LI.u 
4 t-0 



her; Glv L>u; 



AS 

4 t : 



Leu Val IHs r, 



Pre. G 



Asr. Asr> Ilea: \ 'a I. Gli 



Phe 



er Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp 
4 33 4 -5 4 95 



4 ;-• 0 
Val 



Gin Ser Tyr G.. y Ser Ar«i Gys Val Arq Pro Pro Val Leu Phe Gly Asn 

5 1 0 5 0 5 5 1 0 



Val Ser Arg Pro Ala Pr< . Met. Thr Val Lys Trp Phe Gin Tyr Ala Gin 



52 0 



Leu Thr Gin Lys Lis Val Lys Gly Met Leu Th* Gly 
53 0 * 2T 54 0 



Val 



lie Leu Ala Trp Ser Phe Val Arg Asp> Asp Gin Pre Leu Ala Thr Thr 
545 !. 5U 555 5o0 
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Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
a 65 57 " 5 _, 5 

Glu Ala Gly Ala Lys lie He Gin Val Asp Glu Pro Ala He Arg Glu 
530 5 35 590 

Leu Leu Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp 3er 
5 95 60 0 60 5 

Val Asp Ger Phe Arg Leu Ala TLnr Ala Gly Ala Pro Asp Asp Val. Gin 
6 10 6 1^ 62 0 

::Le 41s Thr His Met Gys Tyr 3er Glu Phe Asn Glu Val He Ser Ger 

6 2 5 6 5 0 6 .3 5 6 4 0 

V a :_ Ale Ala Leu ;Aso Ala Asp Val Ghr Thr lie Glu A La Ala Arg Ser 
(vlr 65 0 65 5 

.As:) Me: Gin Val Leu Al a Ala Leu Lys Ser Ser G...y Phe Glu Leu Gly 

66 0 6 6 5 6 7 0 

H i i y Pre Gly Val Irp Asp He His Ser Pro Arg V a 1 Pro Ser A I a 

7 5 6^ 0 635 

a L r i Lys "/a I Asp Gly Leu Leu Glu Ala Ala leu Gin Ser Val A-p Pre.' 
HC 6 0 5 7 00 

.Org Or. Leu Trp 'AH. Are Pro Asp Gys Gly Leu Lys Oar Arg G;y Trp 
J ) 7 1 D HS 7 20 

Pro ;iu "Gal Glu /Ala Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin 

/A La /Arg G 1 a Lys : le Gly Ala Tnr He 
0 4 3 ''40 



. 0 ■ 1 j ■ 

1 ■ 1 9_ 3 

.0 ■ HA 

.3 - Coryneba:t-eriu:Ti 'jlutami :um 



1 1 1 



( 1 A 1) . . ( 19'0 0 
;r.:OA0208 5 



■Li 0 0 - 1 0 5 

eaeceggt qa tttogo.gaae cttqaaacat cgtcagaaga etgcogtgog tsotagcegg 60 



,r.crgca'":a ttcggcrcaa gcagaaagtc tttaa^tcac atg act *cc aac ttt. 

Met Thr Ser Asn Phe 



115 



.(V. 1 cc act gtc get gg*:. cot cct ogc ate qga qcg aag og- 
le r Ser Vhr Val Ala Gly Leu Pre- Arg lie Gly Ala Lys Arg 

io i: 



x a ctg 
Lu Leu 



163 



aag He qcg etc gaa ggc tac tgg aat qga tea att gaa ego cgc gaa 211 
L y s Phe Ala Leu (Glu Gly Tyr T r p' Asn Gly Ser Tie Glu (Gly Arg G 1 u 
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0 5 



ctt gcj cag acc gee cgc :aa ttg gt a aa: art qoa teg gut tct ttg 
Leu Ala Gin Thr Ala Ar:: Gin Le a Va 1 Asn Thr Ala 3er Asp Ser Leu 

4 J 4 =■ 5 0 



5 9 



er 



gga :t-;i gut gt: : :g 1 1 1 3:: a ;tg a cgt 



tar tuc 



u Asp Ser AAa 1 ?r~> P:ae Ala -'My Ar g Ger Tyr Tyr 



ga a 



gca 
Al a 



net. 

7 0 



?^ a>:: gcc get att tt.i: 3 =T ^tg ? 3*3 -gt tt: ?a: 

Ast) Thr A L a Al a lie Lee G 1. v 1 Leu Pro G 1 a Arg Phe Asp 



a:: s g::: ga: rat. gaa *i : gat gg- 
I.l-e Ala Aso Hi..? 'Liu Asu A,;o Git, 



— a :: ; '.. A : art. 
Pro 1 > • Tro l i e 



5 a 
Asp 
1 LA 



::g • 
.A re 



g ? :- 

G 1 r 



A 1 :::: 
A 1. a 
1 ): 



G 

AL: 



q:- • r no: A • : 



Ar-:: Al 



Thr Ala 

1 1 ■: 



Al a 



. i fi Me 



Tr 

1 2 



g ;: 
A .: 



'h r 



a a : 
Asu 



1 L 
?G- 



Tyr Hi. 
1 A 

ga: : 



a i .• . ' : 



q: : a a *: :m 



Va A 



gt ^ : : : gai; 
u Va I P.r d G . i 

1 AO 



A' :: 'A 
A I. ■ a 



1 3 : 



■V, Arg 
1 6 Ai 



i t t 

A' j L 



g a : 



A 7' 



1 7 ' 



ar:*: i : • g * 



:q q: 



Hi 



Lr o .-v.. a 



gau y r. t,: 
Ala Val T: 

i a : 



ga- :g: 

G eu A.r:i 



1 V 



:i . O 



:i a 1 

- j 10 - 



>01 



- et 
Ale r 



Lne 



ga 



Ln r 



gag * q j g* 



o ie : n 



at:- gat gag 

lie A.= o Ala 



1--0 
A 1 . a 
2 1 ) 



A *- ■:■ 
V a 1 



qat 
A.sp 



gat 
Val 

A: 1 = 



get 
A I.e. 



gag 
Glu 



, 7 r *-_ 

AAa 1 



gag aag gt z eg:: get ggt tae 
(La Gl:: Val Arc Ala G.ly Tyr 



T h .: 



'0 7 



Vg 
Leu 

7:5 0 



get. 

Ala. 



eg c 
Arc 



gat 
Asp 



qgc gt< 



gt.^ a at. act. tac tt.c gq: 



Phe Val 



Tnr Tyr Phe 

2 A j 



qat 

7iSD 



cag 

Gin 



gcg 

Ala 



ct g 



a a c 
As n 

? c .fi 



act 
Thr 



gcg gge ate ggc ctt gge ge: 



Ala Gly 



Leu Gly A... a 



at t 

[ 1 e 



gg< 
Gl- 



E & 3 



qtt 
Val 



gae 
Aso 



1. 1 g 
Leu 



■: ,: c 



acc cat gg<- gtc act <gag :tt get gcg tqg a.ag gg- 
Thr Hie Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 

270 275 
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gag gciq ctg ctg gtt gcq -370 at: gtt gat ggt cgt aa: att tgg :gc 
Glu Glu Leu Leu Val AL a 3Ly lie Val Asp G 1. y Arg Asn He Trp Ar? 
2 3 3 2 3 5 2 9 0 



97 "t 



=1 ' 

Thr 



gar 



gt gtt go: 
ys Ala AU 



:gr rtg gc: g:: 



ila 3er Leu lys Arg Leu A Li A L a .Arg 



gg r at-:: gra gtg t ot ao r 



rgt 



tg cac gtt 



?L 



Pro lie Ala Vat 3er Tar- Ger Cys 3er Leu Leu H i. s Val Pre Tyr 



lit - 5 



gag gr.t gag aa: 



j As n I. 



:jag rot 
Al.u Pro 



ga : 
a 1 . 

3 3 ; 



g a r t g g 



vrg 



Tro Leu Al , 



1 ; ; 3 



rq qa r: 3 a g at r 
or Gl.u Lys I Le 



ga g gt c a a g rt :i 
3 1.u Val Lyr Leu 
3 '3 3 



t grr gee 
■.1 Ala As::. 



A La 



in 



I Le 



eg g : 



AL 



: :i :: g 

Ala 



AL , Al, 



g :: ; 



A 1. a 1 



• :i ■ q.i • I r 



:g:: ~i>: 
.rg 3r 



go : 

A 1 ; 



T 1 e Thr 



g g a a 
a c,l.u 



1 ; ; >,7 



e r 



.rq : 



r g 



A = p 3 or A.r 



; ::q 
Tn r 



g u a. g 



■ % i 1 < : uo 

Pro Thr '3 a: 



L.L e 



got • : • get 
Ala Arg AL a 



r:g ::g r 
Leu Aru 



1 3 .: 1 



I 1 - 



art 

Thr 



tt. g 

PjeU 



ga g 
G 1 u 



gaa 
Gl.u 
■J -3 5 



■gaa gc ei at g 
31u A. La I ■■let 



iaa 'gas ate ga* 
Lu ( lu I le Aar 



14 39 



T le Al. 



a g :a 



g a :. 

31 1 u 
4 c 3- 



gaa 
Gl.u 



gg: 



Leu 



at gt.g 
rp 33a 1 



;1 H.1.S 



L A ( V 



ggt gag oca gag eg-:: aar gar at g gtt rag u: ttc tot gaa rot 
G3y Glu Pro GLu Arg Asa Avsp Met Val GLh Tyr- Pae Ger Glu Leu 
4 7. 4 7 :■ 4 3 0 



ILLL 



/ J o 1 O J 



1 1 . 
Ph. 



4 3.; 



ac r grr aa:: ggt- tg g etc raa ago tar ggo 
Thr- Ala Asn Gly Trp Val G In Ger Tyr 311. y 
4 9 : 3) 0 : 



L iV:3 



rgo 
Ara 



t gt 

Cys 



gtt 
Val 



Mrg 



Pro Pro 



gtg ttg ttc gga aac gtt too ego oca gcg 
"3a L Leu Phe GLy Asn 3'al 3er Arg Pre* Ala 



5 1 0 



315 



1 6 3 1 
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:ca a t g act g t e. a a g t g g tt: :aq ta: g c a c a g age ctg ac: 3 a 3 a a g 
Pro Met Thr Val Lys Trp Phe 31n Tyr Ala 31 ri 3er L-u Thr Gin Lys 



1699 



:a: g:c aag atg etc ac-:.: gg: cca gt : acc ate c: t gc a t gg t ■:: ;.: 

i. .:■ Val Ly • G 1 y Met 2c. Thr 5 1. y Pro Val Thr 11a Lea Ala Trp Ser 
5 3 5 54= 54 5 



1 7 4 7 



tt,:: gt. t cue g Et t gat cag c:c :: g get ac: act get. g:ic ea g gtt. gc 



Phe Val Arg Asp 



Pro Lea Ala Thr Thr Al 

5 6 5 



In Val Al 



179^ 



gca g ego gat gaa att aa:: gat etc ate gag get gg e 0* : :i aa g 
Ala 1-u Arg Asp Glu Il>: Ash Asp lea lie Glu Ala Gly Aha Lys 

5 7:: =,7 5 39 5 



18 4 3 



i * c .it. c ::, ic gc q -gat gag 
I 1 e I. l.e 5 : :\ V,. ] Asp Gl.u 



cc* e ' i act - r gaa cog t*g :c e get. aeg 
?rc Ala lie Arg Gl a Lea Lou Pro Aha Thr 

5 V 5 9 5 



1891 



.ageetgec: tacctgouigt ggt 



1 9: 



5 1 0 > 10 o 

/ 1 1 > 60 J 

5 1 2 > PRT 

5 13> Go rvuebu et -a r i urn clutam i o .cm 



; : 0 > 1 : 
lot Thr 



rCne oer oer 



Ma 
1 0 



Glu Gl". 



lo Glu G.y Arc: Glu Leu Ala Gin Thr Ala Arg Glu Lou Val A.-u Thr 



Al, 3er A, P 



1 1" Gly Leu Asp 3e r Val Pre Pue Ala Gly A:: 
r : 6e 



<r Tyr Tyr Act- Ala Met Let. Asp Thr Ala Ala He Leu Gly Val 



Pro Glu Arg ?:ae Asp Asp He A la Asp His Glu Asm A.: p Gly Lou Pro 
3 5 90 9 5 

L*e-u Trp» Ho Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
10 5 10 5 no 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asic Tyr His Tyr Leu 

115 12 5' 1 2 5 

Veil Pro Glu Leu Per Ala Asp Thr Arg Phe Val. Leo: Asp Ala Ser Ala 
150 13c 14 0 



Leu He Glu Asp- Leu Arg Cys Gin Gin Val Arc Gly Val Asn Ala Arg 
14 5 15C 155 165 



BGI-I21CP2 



154 



Pro Val. Leu Val Gly Pro- Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 

I6o 170 17 5 

Asp Gly Ser Asn Pre Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 

1.8 3 16 5 190 



Leu 1 1* 
195 



,sp Thr Glu Tro Val Gin lie Asp G ua 



Pro AI.-j Leu Val Th:r Asp Va.l Ala Pro Glu Val Leu GLu Gin Val Arg 

A 1 ^ " 7 1 5 27 5 



Ala Gly Tyr Thr Tl 



Ala Lys Aro Asp Gly Va.l ?ne Va.l Asr. To.r 
2 3: 2 4 J 



Tyr Ph.- G.L 



i;;ir. Ala Leo, Asr. Thr Leu Ala Gly lie; Gi" 
2 5 0 15 5 



CLy Ala Lie 



Thr Hi- G . 



•A Thr Glu L> 



Tro 



y Lie Val Asp. G. 



r 1 e Tro Ar i T: 



Jt o; Gyo Ala A la L* 
3- 



A .1 a 



' 10 O ... L o A . : 



oer i 



: ro Glu '7 



Ar o f As j > T rp Leu Al 

.3 4 j 



Gl- 



Lys II, 



G.l u 7 r a 1 Lys Leu 



A;; p 

3 .:■ 5 



..eu Al; 711*0 Asr lie Aso Al :; A. 



Al- 3e 



,1a 1L 



Thr Ser Pro Arg Thr Ala P: 

3 ; o 



1 le Th r Gin G.l u Leu 



.. y Arg 3 - • r Arg Gly 

3 9 :■ 



Thr Arg 



Thr 



Glri jlu .Ly. 

4 U ■; 



oa 'Lou Pro A. a Leu Pro Thr Try, 
4 1. 0 4 1 5 



Thr I.l> 



Ser Phe P.r 
4 1 0 



._io Tnr Pro Ser lie Arg Ser Ala Arg Ala 
42 o 4 5 0 



Ar:: Leo l Arg Lys 2.1. u Ser 
4 .3 5 



Lor Leu Glu Glr. Tyr' Glu Glu Ala 
! 4 o 4 4 5 



Arc Glu 31 u lie Asp Leo Val Tie Ala Lys Glr. Glu Glu Leu Gly Leu 

■3 5 ■.' 4 55 4-1 j 

Asp Va i. Leu Val His Gly Glu Pro Glu Arg Asr. Asp Met Va.l. Glr Tyr 

4 7,5 4' -j 47 : 4 6 J 



Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
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4? 5 



4 ?0 



4 95 



Gin Ser Tyr Gly Ser Arq Cys Val Arg Pro Pro Val Leu Pho 31y Asn 
5 0 1 5 0 5 51 0 

Val Ser Arg Pro A.l a Pro. Met Thr Val Lys Trp Par- Gin Tyr Ala Gin 



or Lou Thr G i. :\ Lys 

5:0 



Hlo Val Lys Gly Moo Loo. Thr Gly Pro Val Tnr 
55 5 54 5 



lie Lou Ala Trp :1H r Pho Val Arg Asp Asp Gin Pro Lou Ala Tnr Thr 

5 4 5 5 5 J 5 5 : 5 6 C 

Ala A.-:p Gin Va 1 A. la Leu Ala Leu Arg Asp Glo. He Asn Asp Lou I lo 

5n5 " 5 71 5 7 5 

Goo Ala Gly Ala Lys 1 ho hi o G Ln Val ArO Glo; Pro Ala Ho Arg Glo; 



Leu ho-u 



a Thr Are /Li' a Are 



11: 6 0 1 
12: DN; 



o r" eh 



11: COG 
.1:3: LLLA 2 ; 



<10 0: L07 
lut.qat cage c«: 

0"i : :Qc-i : ot .:a t 1 . 



:goo:ao -a • • ; - * j - • "agqotg: 
eggotgg ogcgaagaoc a ticca ?g: 



atg ago 
Met Ser 



Arg ?rv: 



6 0 
1 1 1 



a ac o <.: 



gac gto gat a: 



Val Asn Cyo Cyo. Pro Lea Arg Asp Val Asp 



Pro- Ala Tyr Leu Gin 

2 0 



163 



00 t oo 



otg gog a ot goo ggo: go:a ooo: gac gac 211 



rp Ser Val Ao p Ger Pho Arg Leu Ala Tnr ALa Gly Ala Pro Asp Asp 



;tto; oaa aoo: o;a o aoo ca o arg ogo tao h :: :: gag t:c aao: gaa gtg ato; 
Val Gin The His Thr His Moo Cys Tyr Ser G lo Pne Asn Glu Val He 



4 0 



4 5 



tog gto: at o gog ttg gat. gee gat aoo aoo: ato: gaa gca gca 301 

Ser Val He Ala Leu Ao p Ala Asp Val Tnr Tnr Ho Glu Ala ALa 



cgt. toe gac aog o:ag gto etc get get cog aaa tot too ggo: ttc gag 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys. Ser Ser Gly Phe GH 



7 0 



71 



6 J 



3rl 



35 5 
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etc ggc gtc gga cct ggt gtg tgg gat ate cac tee eeg :q: gtt ect. 403 
Leu Gly Va 1 Gly Pra Gly Val Tit. Asp He His 3er Pre Arg Val Pr :> 

9 3 9 5 15 0 



ee geg aag a a a gt g gas ggt et :: c 

:er Ala Gin Lys Val. Asp 31y Le.; Leu Gl.u Ala A L a Leu 
x J 5 110 



gag get g 3a erg -ag tec g~: g 4 51. 

5 1 a S e r Va 1 
1 1 5 



gat ccr eg: cag ctg egg gt a aae cca ga : tgt ggt. etc: aag ace cqt 499 
Aep Pre Arg Gin Lea Trp Val A= n Pro Asp Gys GLy Lea. Lys Trir Ar a 



1 5! 5 



1 ?: 5 



gg.a t ga cc : : gaa gt.g gaa g 
Gly Trp Pre Glu Val G 

1 v. 



eca eta aag gtt 
Ala il-.- : Leu Lys Val 
14 1 



_4 : 



gtt ga i tec get 
Val. Glu Ser Ala 



54' 



cac: gee cgt gag a a a 
Gin A . i Arg Glu Lys 



ate gee gc:a ac: ate t aaattgggt taccger agg 600 
1 H G ; y Ala In: 1 Le 
16c 



b u ; 



Me' 



1 > 16 J 
2> PRT 

3> CorcieLeeteriuin el j^^nn^em 

0 > 1 0 ; 

Ser Lea Arg Pee Val Ase eye c 



Lea Are Asp Val Asia Le 



I: 0 



5My Ala Pre Asp Ase Val GLn I L e His Hr Has Me-e Gy, Ty 



ri... A;: 
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a a a a a t a a a t a a > ■ > ■ 



3- 
3^ 
a t 
a g 



■at g a 1 1 a a g gt ga aaa: 



g:aa:tg* 



t ca a g aa t g a 
actgttgaa a 
gt. ca a tea t g 
t q aa t aga t g 
a .act g act a g 
gataaacct g 
gaattggtt a 
1 1 1 gt t gaa t 
acgcagaccg 
aagc t ct ca t 
ggt a t gagta 
actgeggegt 
q c c a ca a g a t a 



at aa aggttt 
a a gt at gga a 
gt gatt t at a 
t : ggacgag: 
gt ga gtttt a 
at at gaa taa 
attg gtt gt a 
a a at aga act 
:c acgtggca 
caacagt ggc 
ag aa aca act 
cgcatga t age 
get aa aca at c 



tat gag a a a- , . 

t g at. ga 1 1 :.a 7 

z a a t ag a 1 1 g t '• ■ 

agttgcaaat 9' 

gat aaaaggg 1 . J 

cgtcgacgag 1 t 

:::: aaaagc 1 : • J 

ggt: gatg ag 1. ■ u 

agaa at g aat 1_ » at 

ac : tga t a ac 1 a . u 

aggaat agaa It ■■ u 

tcattcatta i-tca 

attgcagttt 1: -0 

acactggcag 1: * "» ■_■ 

tttgctgagt lata 

a a gcaa aagt 1 C 

tc ttca agag 1 1 -C 

cctcgcgacg 1H--0 

t q cgtcagga 1 'J t 0 
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t c g a e g t a g a 

at :::gaaaa 
tcoagat t tt 
c c gg a aaa at 
:c jtgaa a at 
at jg t gtc at 
tea atgatgt 
t: tgaatt tt: 
a a j ag^gaga 

•*• • :-*g :: 9 
eg i gav 
ga H agt 3 ac 
gg i I r ag 
2 3 :: a xag a t g 

: < • a aac a t <:: 

7 — ^ ■■ 

g a :i >:qa: aa 
ag i a a r - gg 
gat t :ac g ag 
- - ::gagc: ag 
-a ::aagggaa 
aa na:c: gg 
gaa a ggt gaa: 
attgatgtgc 
ga :^tttagg 
at gageggga 
ag za gecega 
gat g acc agg 
accgagtacc 



gcg agegteg 
cgatcctgac 
agtatta gee 
ttaaaa acc a 
caagtgegae 
tttagtgaag 
gaccctcacg 
agegee ggag 
z :gagct::c 



z :tag 

■ 

gaagc 
:aaa r 
gaagc 
gaaaa, 
gaaaa: 
get ga: 
::a aa 
aca 1 1 
agctg 
gagaa 
acacg 
a gt at 
a gage 
a gcg.:: 
a at gc 
a t a t g 



a a aca 
a g g i- - 

aaggc 
z a g z c 
ggagc 
ggaag 
g — a g 
g a a a <z 
a gaa 

ga rac 
agate 
a a 1 1 1 
g gaga 
gttgc 
z a a -a 

- 3 3gc 

- a g z t 
agact 



-gt agattgg 
gctttttt gt 
ttttgtaaaa 
a g ac aga a a t 
aca a aat 1 1 1 
agtgatttta 
acgaagt a :■: 
ac agacgega 
g a: a agae gg 
a a gtggcgg 
g aacaga a g t 
■;: ag a a ::c g ag 
gagag aga ga 
t \ : _i a a t a - g 



aggct t z zee 
t gagtaaagt 
a a at tea - gg 
a - gac a -a a a 
tagc ac - z at 
- g ac a a a a a 
a aaat tgge 
t -gat g at g- 
acge g z 2 a g 
a a at: g a g g 
ggaggat ag 
a g gac g g ag< 
2 a ae a a a a g> 
t a ::;c a a a a a 



agagaattaa a a ge g a a z g 



atttttaaea 
g atggcatgc 



g g a a g aa g ag 
a a a a t ga a a a 
gtaaaaaaaa 
aa agg act gg 
ac gt gget gg 
cc a gggcag a 
a ae a aagc ag 
t atgaagaaa 
ggacggeggg 
acge a tg gaa 
aatatggeta 
gatggctgaa 
t aggatgagc 
aaagaacaat 



a a a - a a - 
t a gcg aga a 
a tart t g a a a 
gggagaaag 
aaattttaa 



-1 

a a ga g a g a ag 
aagae a a g a 
a aga t at a a 
gage a g aa 
aaaat a gag 
a a ag a ge a a 
attgat aag 
a aga a agag 
aggtggcaac 
rgcgtggatc 



tt tggttgac 
agat agtttt 
a age aac gaa 
gtttgaagat 
g ag at gc g aa 
tttaaagaa 
a gaa t aa t a 
age : 33 r ac 
a t ea aga g a 
gatggat ga 
:a gtt g a 



aa 



? -7 



aa a at a t a g 



■ag aag agg 
a aa- at gg 
ag a agt gc 
a a a gg a ag 
a a a a a ge g a .a 
a ac a g tg a gc 
get a a aa a at 
atgat at gtt 
aacgaagaga 
a aat age aag 
gagtt ggt tc 
a aga agt get 
aegt a aa acc 
cttgg it: gg 
t gtatgc a ge 
a aat g ac a ag 
tgcacgt ate 
g c eta q c t g a 



gtcttcaat 
ctt at gtag 
a 1 1 1 1 eg a t 
at at gt at a 
agte ac ge t 
1 1 eg a t at .a 
atatggatc 
aaa a ggt ga 
ggg a aagcg 
ag at g agtg 
aaa aag agg 
at aagatgc 
gc aggaggc 
aa tg gt agt 
ag a agg aat 
ga a a j ag ac 
ag g a gg aaa 
g a a a at aac 
aat atagag 
ga a a ac aat 
ta a a teg at 
gatt ggatc 
a a at eg at t 
gteatggac 
gaggtetac 
gt g a at a aa 
gaag gcaag 
gtt at agge 
ga agatecc 
ct tat ggag 



1 ^ t 



:-4. <.■ 

-tin 

.;' '.j 1 1 I 

a: 1 2 U 
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gttgctcgca tgatctcagg cacagaaaaa cctaaaaaac gctatgagca ggagttttct 3780 

agcggacggg ca-:g:a:cga agcggcaaga aaagccactg :ggaag :aaa agcacttgcc 38 4 0 

a:gottgaag caagccrgcc gagcgccgct gaagcgtctg gagagctgat cgacggcgtc 330C 

cgt-gtcct:: ggactgctcc agggcgtgcc gcccgrgatg agacgg:ttt tcgccacgc: 3 

trgactgt g g gatac :agtt aaaagoggct ggrgagcgc z ta aaagaea 2 ca agat rate 4 O: 

ga:g::tacg agcgt:c:ta :a-:cgtcgc: -aggrggtcg gagcaga-gg ccgtgagcct ■10 m 

gat:tgc:g: -gargcgtga ::g:cagacg a:gg-:g :ga: gtgtgcg-gg ctacgtcgct 4 1 ■] r 

aaaggc-agc :a5t:g:c-:: :jctcgt:ag a:agagacg-: agag:ag::g agggegaaaa 43u.: 

g:tc:gg:ca :tatgggaag a-gnggeggt aaaaaggccg :agaa:gc:g gaaagac::a 4-i\ 

aaragtgag^ a:gc:cgag: a:ag:gagaa aaa:tag:ta agtcca;t:a a:^a:aag:t 43J : : 

aggaaagctaaagg 4334 



